BOl 



:3b 2.0 OPERATING INSTRUCTIONS 

.37 

:j| 2.1 LOADING AND STARTING PROCEDURES 



:4 2.:.: loading 

>3 

145 JSE NORMAL PROCEDURES FOR LOADING ABSOLUTE BINARY TAPtS. 

iJf 2.1.2 NORMAL START 

IHfi 

IK THIS IS THE PROCEDURE FOR NORMAL PROGRAM RUNNING (I.E.. 

:|i STARTING UITH TEST I AND EXECUTING ENTIRE DIAGNOSTIC:. 

id LOAD ADDRESS : 200 

ISM START 

155 

156 2.1.3 SUBTEST START 

ir/ 

158 

15<3 THIS IS THE PROCEDURE FOR STARTING AT A SUBTEST OTHER THAN 1. 

Ifel 1. LOAD STESTN (IN MAILBOX SECTION) UITH THE NUMBER OF SUBTESl 

1&2 MINUS ONE (IN XTAL) FOR EXAMPLE, TO START AT SUBTEST 12C. 

, lfe3 JTESTN=77. 

ifeS 2. LOAD STARTING ADDRESS OF SUBTEST IN LOC. 21& 
Ibb 

ih? 3. LOAD ADDRESS = ADDRESS OF SUBTEST 

lb8 START 

170 2.2 SPECIAL ENVIRONMENTS 

171 

172 

:73 THIS PROGRAM IS WRITTEN TO COMPLY UITH ALL THE REQUIREMENTS 

174 OF THE APT INTERFACE SPECIFICATION. IT UILL RUN UNDER APT 

175 IN EITHER QUICK VERIFY, PROGRAM OR RUN-TIME MODES. 
175 

177 THIS PROGRAM IS WRITTEN TO COMPLY UITH ALL OF THE REQUIREMENTS 

176 OF PROGRAMS TO RUN UNDER THE ACTll MONITOR. 
179 

180 2.3 PROGRAM OPTIONS 

lei 



163 THIS PROGRAM IS INTENDED TO BE A BASIC PROCESSOR TEST. 

iB4 IT IS INTENDED TO BE THE LOWEST LEVEL DIAGNOSTIC RUN. 

IBS IT PROVIDES FOR NO SELECTABLE OPTIONS. 



IN ORDER THAT THE TEST BE RUNNABLE ON A PROCESSOR WITHOUT A 
ioe TELETYPE, IT IS POSSIBLE TO SUPPRESS THE END OF PASS MESSAGE. 

1B9 IF NO TELETYPE IS AVAILABLE, ALTER THE BYTE, SENVM. UHICH 

:9C IS LOCATED IN THE APT MAILBOX. SETTING lENVM TO mO(8) UILL 



COl 



19: SUPPRESS ftLL CONSOLE OUTPUT. _ 

1^ THE EXACT LOCATION OF THIS B^TE CAN BE fOUNC IN TnE SYf^CL 

193 TABLE AT THE END OF THE LISTING. 

:% 2.M EXECUTION TIMES 

IV 

ill THE DIAGNOSTIC COMPLETES ONE PASS IN LESS THAN 1 SEC. 

THE PROGRAM WILL RUN CONTINUOUSLY UNTIL EXTERNALLY Hh>-^EC. 

Ic.= 3.0 ERROR INFORMATION 



2C5 

20S 3.1 ERROR TYPES 

|Ofc 

208 THERE ARE TWO BASIC TYPES OF ERRORS IN THE DIAGNOSTIC. 

513 3.1.1 FUNCTIONAL ERRORS 

ci; 

1:2 THESE ARE ERRORS WHICH REPRESENT A MALFUNCTION OF AN 

2m INSTRUCTION OR SEQUENCE OF INSTRUCTION. (E.G.. THE PROPER 

215 CONDITION CODE NOT SET OR IMPROPER RESULT OF An ARITHMETIC 

21b OR LOGICAL OPERATION). 

217 

2 1 B 3.1.2 SEQUENCE ERRORS 

2,q 

ill THE RESULT OF A TESTS BEING EXECUTED OUT OF SEQUENCE. (E.G. 

222 WILD MACHINE OR IMPROPER BRANCH OR JUMP). 

IIm 3.2 ERROR REPORTING PROCEDURES 

225 

i2b 

227 THE DIAGNOSTIC RESPONDS TO THE DETECTION OF ALL ERRORS BY 

228 STORING CERTAIN INFORMATION IN MEMORY AND HALTING THE PROCESSOR. 
22<J THE irrORfWTICN STORED IN MEMORY CAN BE USED BY THE OPERATOR 
IX TO IDENTIFY TJC ERROR DETECTED. 

§3^ CERTAIN FAILURES WILL CAUSE THE PROtSSOR TO HANG. 

233 THIS TYPE OF FAILURE IS INDICATED IF THE PROGRAM 

23M DOES NOT PRINT ITS END OF PASS INDICATION WITHIN A REASONABLE 

235 AMOUNT OF TIME. (FIRST MESSAGE SHOULD APPEAR WITHIN 1 SEC. ) 

23b 3.3 ERROR DESCRIPTOR I^FORMflTION 

237 

236 

239 THE DIAGNOSTIC MAILBOX HOLDS THE ERROR INFORMATION NECESSARY 

2HC TO IDENTIFY THE DETECTED ERROR. THIS INFORMATION HAS BEEN 

DESIGNED FOR COMPLIANCE WITH THE APT TO DIAGNOSTIC INTERFACE 

2^2 SPECIFICATION. IT IS THE PRIMARY MEDIUM FOR IDENTIFYING ERRORS. 

3.2.1 SMSGTYP 

ciS 



DOl 
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r^- 'HIS LOCflTICN IS INCREHENTED FROM^ZERO TO ONE^BEFCRE 

r-o PROGRAM COMES TO fi PROGRAMMED HALT, IF THIS LCCATIjM IS 

lZ% NOT Of€, THEN THE DIAGNOSTIC HAS COME TO AN 'jNPROiRAriMEIj 

§cn HALT. cAeCK THE STACK AND PC FOR A CLUE TO THE CAUSE. 

|S: SUSPECT A TRAP. 

iH 3.2.2 JFATAL 

|5J 

IP THIS LOCATION IS LOADED WITH ft NJM3ER BEFORE A HALT IS EXEC'-'EC. 

257 EACH PROGRAMMED HALT HAS A UNIQUE NUMBER ASSOCIATED^UITH 

lie IT WHICH CAN BE USED TO IDENTIFY THE ERROR WHICH HAS BEEN 

IP DETECTED. 

III 3.2.3 IPASS 

2fe2 

THIS LOCATION IS INCREMENTED FOR EVERY COMPLETE PASS^OF 

its THE DIAGNOSTIC. MONITORING THIS LXATION WILL INDICATE WHETHER 

III OR NOT THE PROGRAM IS HUNG. IT WILL ALSO INDICATE T« ^ ^ 

il? NUMBER OF SUCCESSFUL PASSES COMPLETED BEFORE THE ERROR HALT, 

lie A HIGH PASS COUNT MIGHT INDICATE THAT THE ERROR HALT IS 

HI ASSOCIATED WITH AN INTERMITTANT FAULT. 

i?! 3.2.H JTESTN 

272 

274 THIS LOCATION IS INCREMENTED IN EACH NEW SUBTEST. THIS 

Its SHOULD INDICATE THE TEST BEING EXECUTED WHEN THE ERROR WAS^„„^„ 

27b DETECTED. THIS LOCATION IS ALSO USED TO DETECT A SEQUENCE ERPO^^. 

ItB 3.4 ERROR IDENTIFICATION 

279 

lei BECAUSE OF THE OVERHEAD ASSOCIATED WITH EACH HALT IN AN ^ ^ ^ 

las APT COMPATIBLE PROGRAM THE SEQUENCE CHECK CODE WILL SHARE THE 

|b3 ERROR HALT OF FUNCTIONAL ERROR WITHIN EACH SUBTEST. _ 

284 TO DETERMINE WHICH ERROR IS BEING REPORTED. LOCATIOrS SFATAL 

lis AND STESTN ARE USED TOGETHER. WHEN AN ERROft HALT OCCURS. 

CHE(I, IFATAL TO OETEWINE THE NUMBER OF THE ERROR DETE6tED. 

287 N^tHECK THAT THE TEST r««R,!*«|,THK ERTORIS KT|^^ 

IbB CORteSPONDS TO THE VALUE IH ITESTN. IF I«SE,«GRK THE ERROR 

Irq was a FUNCTIONAL ERROR AS DESCRIBED IN THE LISTINGS. IF THESE 

290 KMrS DO NOTAGREE, THEN A SEQUENCE ERROR WAS DETECTED. 

291 INTHIS CASE STESTN 6lLL CONTAIN ONE MORE THAN THE NUMBER 

292 OF THE LAST TEST SUCCESSFULLY COMPLETED. SEQUENCE ERRORS 
§93 WHICH SHARE THE ERROR HALTS OF FUNCTIONAL ERRORS ^^^^^ , 
|9M WILL ALWAYS BE REPORTED BY THE LAST HALT IN THE SUBTEST IN 

295 WHICH THEY WERE DISCOVERED. 
2% 

296 "^.0 PROGRESS REPORT 
299 

?Q1 AT THE END OF EACH SUCCESSFUL PASS THE PROGRAM INCREMENTS THE 

rji LOCATION IPASS WHICH IS IN THE APT MAILBOX. THIS LOCATION WiLw 



EOl 



\"3£ 
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"""3 

3:5 

33& 
307 

309 

309 

310 
■s* ' 

■!'3 

Mate 

313 
314 
215 
3 lb 
317 

31? 
320 
321 
322 
323 
32W 
325 
326 
327 
328 
329 
330 

332 
333 
33M 
335 
336 
337 
336 
339 
340 
341 
342 
343 
344 
345 
346 
347 
34B 
349 
350 
351 
352 
353 
354 
355 
356 
357 
356 



fiLWfli-S CONTfilN THE NUMBER OF SUCCESSFUL PftSSES COMPLETE:. 
SPPSS IS RESET UITH EVERY RETflRT FROM LOC. 200. 

ftDDITICNALLY. THE ftSSfiGE END OF DGKfiA IS PRINTED CN THE CONSOLE 
TELETYPE flFT^R THE FIRST PASS ftND FOLLOUING EVERY 400TH PASS 
THEREftPTER. 

IF NO TELETYPE IS flVfllLABLE. ^HE CONSOLE CUTPLT rLST BE SJPPPESSED. 
C3EE SECTION 2.3) 

5.: TROUBLE SHOOTING 

WHEN THE PROGRAM DISCOVERS fl FAULT IT UILL HALT, TO DETERMINE 
THE CAUSE OF THE HALT. THE DIAGNOSTIC PROVIDES ERROR INFORMATION. 
THIS INFORMATION IS StORED IN THE APT MAILBOX AND IS THE PRIMARf 
SOURCE OF ERROR IDENTIFICATION. 

UPON FINDING AN ERROR, THE FOLLOWING PROCEDIRE SHOULD AID IN ISOLATING 
THE FAULT. 

5.1 CHECK THE MAILBOX 



IHSGTY THIS LOCATION SHOULD CONTAIN A 1. IF THE PROCESSOR 

HALTS AND THIS LOCATION IS ZERO. THEN THE PROCESSOR HAS COME 
TO AN UNEXPECTED HALT. FIRST SUSPECT A TRAP. CHECK THE 
PC AND IF A TRAP CHECK Rb AND THE STACK FOR THE LOCATION OF 
THE FAILING INSTRUCTION. 

iFATAL THIS LOCATION IS USED TO HOLD THE NUMBER OF T« ERROR WHICH HAS 

DETECTED. EACH ERROR BEING CHECKED BY THE DIAGNOSTIC IS ASSIGNED 
A UNIQUE NUMBER UHICH IS STORED IN SFATAL WHEN THAT ERROR IS DETECTED. 

WHEN AN ERROR IS DETECTED. CHECK T« LISTING TO SEE THAT THE ERROR 
NUMBER STORED IN SFATAL I§ ONE UHICH IS DETECTED IN THE 
TEST WHOSE NUMBER IS IN STESTN. IF THERE IS A DISAGREEMENT THEN 
THE ERROR BEING REPORTED IS A SEQUENCE ERROR. STESTN CONTAINS 
ONE MORE THAN THE LAST TEST UHICH UA5 SUCCESSFULLY COMPLETED. 

STESTN THIS LOCATION IS USED TO INDICATE THE NUMBER OF THE 

TEST UHICH UftS BEING EXECUTED UHEN THE FUALT WAS DETECTED. 
STESTN IS USED IN CONJUCTION WITH SFATAL TO DISTINGUISH 
BETUEEN SEQUENCE AND FUNCTONAL ERRORS. (SEE 2. THIS SECTION) 

SPASS THIS LOCATION IS USED TO INDICATE THE NUMBER OF SUCCESSFUL 

PASSES WHICH THE DIAGNOSTIC HAS COMPLETED. THIS UILL GIVE AN 
INDICATION THAT THE DIAGNOSTIC HAS^NOT JUST BEEN HUNG IN A LOOP 
IF NOT TELETYPE IS AVAILABLE TO REPORT THE PRINTED PROGRESS 
REPORTS. 

IF AN ERROR HAS BEEN DETECTED SPASS WILL SHOW WHETHER IT 
WAS A HARD ERROR DISCOVERED DURING THE FIRST TRY OR^ WHETHER 
IT WAS INTERMITTANT OR DEVERLOPED DURING THE RUNNING OF THE 
DIAGNOSTIC. 



FOl 



35'3 
3bQ 
3b 1 

3b2 5.E SCCFING 



3b3 
3b-l 

3b5 ^HILE THIS DIfiGNOSTIC IS PRIMARILY INTENDED TO BE fi FfiULT DETECTION 

3bh PRCGRflfl. PROVISIONS ARE MflDE TO ASSIST A TECHNICIfiN MHO fllGHT WfiNT 

3b7 TO USE tHE PROGRAM AS A TROUBLE SHOOTING TEST. 

ill THE PROCEDURE FOR SCOPING A SUBTEST INVOLVES MODIFYING SEVERAL 

270 MEMORY LOCATIONS IN THE TEST ITSELF. THE PHILOSOPHY IS TO PROVIDE 

371 A SCOPING LOOP WHICH WILL INCLUDE THE CODE UHERE THE ERROR WAS DETECTED. 

372 THE LOOP IS SET UP SO THAT THE LOOP WILL NOT BE TERMINATED SHOULD 

373 THE ERROR INTERMITTANTLY DISAPPEAR. 
374 

375 THE PROCEDURE IS AS FOLLOUS: 
37b 

377 1. DETERMINE WHICH ERROR IS TO BE SCOPED. USE SFATAL AND iTESTN 

37B FOR THIS (SEE ABOVE) 

379 

380 2. LOCATE THE ERROR ROUTINE IN THE LISTING. 
38' 

382 3. CLEAR THE RIGHT BYTE OF THE CONDITIONAL BRANCH INSTRUCTION 

393 ASSOCIATED WITH THE ERROR. (THIS IS HARKED WITH <===='S IN THE 

384 LISTING. ) 

385 

38b 4. REPLACE THE INSTRUCTION FOLLOWING <nOV •X}0(.-(R2)) WITH THE 

387 SCOPING BRANCH PROVIDED IN THE LISTING COrffCNTS. 

388 

389 5. RESTART THE PROGRAM. THE PROGRAM MAY BE RESTARTED FROM THE 

390 BEGINNING OR FROM THE SUBTEST (SEE 2.0). 

391 

392 b.O LISTING 

393 

394 

395 
39b 

398 f TITLE MAINDEC-ll-DGKAA 11/04 CPU TEST 

399 .ENABLE ABS 

400 000500 STB0T=5Q0 

401 .NLIST CN0,MC,HD 

402 -LIST ME 

403 000240 SCOPEsNOP 

404 000007 R7='/7 

405 00000b Rb='/Cb 
40b 17777b PS=17777b 

407 1775b4 TPS=1775b4 

408 1775bb TPB=1775bb 

409 . MCALL . lAPTHDR . . SAPTBLS , . SACT 1 1 

410 .SBTTL ACTU HOOKS 
411 

412 •######«#»»»»»«#«««##«»###»»#♦»»»»##»»«»»♦*##*##«*»»♦#«*«»*»##»*♦»♦*♦♦♦«***♦♦ 

413 ; HOOKS REQUIRED BY ACTU 

414 000400 SSVPC=. ;SAVE PC 



HlNDEC-iJ-:iKNfi 11 04 CPU TEST 



GOl 
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415 

4 lb 030046 

417 

419 000352 

4i«9 

423 

421 

422 

^24 

-25 000300 
42b 000300 

427 0003C2 

428 000304 
42'3 00030b 

430 000310 

431 000312 

432 000314 

433 00031b 

434 000320 
•^35 000320 
43b 000321 

437 000322 

438 000324 

439 00032b 
440 

441 
442 
443 
444 
445 

44b CCD330 

447 

448 

449 

450 

451 

452 

453 

454 

455 000024 
45b 

457 000044 

458 

459 

4bO 

4bl 

4b2 

4b3 000330 
4b4 000330 
4b5 000332 
4bb 000334 
4b7 00033b 
4b8 000340 
4b9 000342 
470 



000046 
Ol52b4 
000052 
000000 
000400 
000300 



000000 

ooooco 
ooocoo 

000000 
000000 

nooooo 

000000 
000000 

000 
000 
000000 

ooooco 
ooooco 



000330 
000024 
000200 
000044 
000330 
000330 



000000 
000300 
000002 
000002 
000000 
000014 
000370 



,SBTTL 



.=46 

iENOAD 

.=52 

.UORO 0 
. rJSVPC 
.=300 

APT MfllLBOX-ETflBLE 



:;1)5E^ L0C.4b TO ftDDRESS OF IV^Lu: 

i;2^SET LCC.52 TO ZERO 
: ; RESTORE PC 



.EVEN 

;;flPT MAIlBOX 
;fESS«GE TYPE CODE 
; FfiTflL ERROR NUMBER 
;;TEST NUMBER 
;;PflS5 COUNT 
;; DEVICE COUNT 
; I/O UNIT NUMBER 
; MESSAGE ADDRESS 
MESSAGE LENGTH 
;;APT ENVIRONMENT TABLE 
;; ENVIRONMENT BYTE 
ENVIRONMENT MODE BITS 
APT SUITCH REGISTER 
; USER SUITCHES 
i-CPU TYPE, OPTIONS 
61 TS 15-11=CPU TYPE 

1 1/0M=01 , 1 1/05=02 , 1 1/20=03, 1 1/40=04 . 1 1/45=05 
ll/70=0b,PDQ=07,Q=10 
10=REAL TIME CLOCK 
9=FL0ATING POINT PROCESSOR 
B=MEM0RY MANAGEMENT 



SMAIL: 
JMSGTY: 
JFATAL: 
5TESTN: 
SPASS: 
JDEVCT: 
JUNIT: 
SMSGAO: 
SMSGLG: 
SETABLE 
JENV: 
JENVM: 
SSi4REG: 
SUSUR: 
SCUOP: 
;» 
;* 

;* 

iETENO: 
.MEXIT 

.SBTTL APT PARAMETER BLOCK 



.UORD 
.UORO 
.WORD 
.WORD 
.UORO 
.UORO 
.UORO 
.UORD 

.BYTE 
.BYTE 
.UORD 
.UORO 
.UORD 



AMSGTY 

AFfiTAL 

ATESTN 

APASS 

ADEVCT 

AUNIT 

AMSGAD 

AMSGLG 

AENV 

AENVM 

ASUREG 

AUSUR 

ACPUOP 



BIT 
BIT 
BIT 



********************* 

;SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
.SX=. ;; SAVE CURRENT LOCATION 

.=24 ;;SET POWER FAIL TO POINT TO START OF PROGRAM 

200 ; FOR APT START UP 

.=44 ; POINT TO APT INDIRECT ADDRESS PNTR. 

JAPTHDR ;; POINT TO APT HEADER BLOCK 

.=.SX : RESET LOCATION COUNTER 

; SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDPll DIAGNOSTIC 
; INTERFACE SPEC. 



SAPTHD: 

SHI6TS: 

SM6ADR: 

ST5TH: 

JPASTM: 

JUNITH: 



.UORO 
.UORO 
.UORO 
.UORO 
.UORO 
.UORD 
.=370 



0 

SMAIL 
2 
2 
0 



TUO HIGH BITS OF IB BIT MAILBOX ADDR. 
ADDRESS OF APT MAILBOX (BITS 0-15) 
RUN TIM OF LONGEST TEST 

RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY) 
ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL 



JETEND-$AAlL/2 ;;LENGTH HAILBOX-ETABLE(UORDS)" 



uNr 



HOI 

Ofc-OCWb lH:Qi 



'hat *bb 



-•71 
472 
W72 

M75 
M7b 
477 
478 
>*79 

481 

482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
49b 



0C3370 
0CC37b 
Q0C404 



000200 

000204 
000210 
000214 
0C021S 



000500 
OGOSOb 
0OC514 
000522 
00052b 
000532 
000540 
00C5Hb 



000000 033C00 000000 

000000 0D3030 COOOOO 

000001 000001 177777 
00050C 



0.0.0,0.0.0 

l.l.-l 
.=560 



303500 






.$X=. 


000200 






.=200 


000 lb7 


000274 




JMP 


01270b 


000500 




flOV 


012702 


000304 




MOV 


000137 






JMP 


OOOCOO 






0 


000500 






.=.JX 


000302 






JEhfiOR=$FfiTflL 


000304 






JTSTNI1=JTESTN 


012737 


01542b 


000024 


START: MOV 


012737 


000000 


00030b 


MOV 


012737 


177777 


015310 


MOV 


01270b 


000500 




RESTRT: MOV 


012702 


00030M 




MOV 


012737 


000000 


000304 


MOV 


012737 


000000 


000302 


MOV 


012737 


000000 


000300 


MOV 



START 

iSTBOT.Rb 

«JTESTN,R2 

a(PC)+ 



MPURDN.a«24 

to.ais^pss 
•-l.aiPflssPT 

•ST60T,Rb 

iJTESTft.R2 

•O.atSTiTNM 

iO.atSERROR 

iO.aiSMSGTY 



SET STACK POINTER 

SET HftlLBOX POINTER 

JUMP TO SUBTEST 

flODR. OF SUBTEST GOES HERE 



:SET UP FOR POUER FAIL 
CLEAR pAsS COUNT 
SET PRINT COUNTER 
INITIALIZE STACK POINTER 
SET UP POINTER TO MESSAGE TYPE 
CLEAR TEST NUMBER 
CLEAR ERROR NUMBER 
CLEAR MESSAGE TYPECFOR APT) 



-I let. 



-97 

■tie 
50 : 

50£ 
503 
50M 
505 
506 



A- :i 34 C=L TEST 



101 

nfiCYli 27.735: 06-0CT-7fa 14:01 PhGE ib" 



50S 
510 
511 
512 
513 
514 
515 
516 
517 
51B 
519 
520 
521 
522 

525 



540 
541 
542 
543 



000554 005212 

O00ES6 022712 OCCOOl 

000562 001024 

QQC564 2Q0257 

000566 001401 

000570 000"u4 



;TEST 1 CHECK BRANCHES ON Z BIT 

I ♦t»*«*«»t«**«*«*»»#»«*#*»»»»»»»»»«»»«*»»»»»**»»#»#****#****#«**«^> ♦♦♦♦♦♦♦ ♦♦♦♦♦♦ 



tSTl: 



012742 000001 
0Q0S76 005242 
000600 000000 
OOL^OS 

0OOSO2 001004 



0QC604 012742 000002 

000610 005242 

000612 000000 

000614 000264 

000616 001001 

000620 000404 



BR] 



BR2: 



BR3: 



000634 012742 000004 
000640 005242 
000642 000000 



INC 
CflP 
BNE 
CCC 
BEQ 
BR 



MOV 
INC 
HALT 

BNE 



MOV 

INC 

HfiLT 

SEZ 

BNE 

BR 



530 


000622 




BR4: 






000622 


0:2742 000003 




MOV 


|31 


0QQ626 
000630 


X5242 
000000 




INC 
HALT 


§34 


000632 




BR5: 




535 


000632 


001404 




BEO 


536 










537 











MOV 
INC 
HfiLT 



(R2) 
•1. (R2) 
TST2-10 

BRl 
BR2 



il.-(R2) 
-(R2) 



BR3 



•2.-(R2) 
-(ft2) 



BR4 
BR5 



i3.-(R2} 
-(ft2) 



TST2 



i4.-(R2) 
-(ft2) 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERRCR 

CLEAR ALL CONOITION CODES 

SHOULD BRANCH 

BAD BRANCH OF Z-BIT 
TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
BRANCH INSTRUCTION AND 
REPLACE THE MOVE INSTRUCTION 
FOLLOUING W/ 774 



MOVE TO MAILBOX t 

SET MSGTYP TO FATAL ERROR 

SHOULD HAVE BRANCHED: Z=0 



1 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 770 

MOVE TO MAILBOX I »»»»»»* 2 *»»»»»« 

SET nSGTYP TO FATAL ERROR 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
BRANCH irfiTRUCTION AND 
REPLACE THE MOVE INSTRUCTION 
FOLLOWING W/ 760 

:ri0VE TO MAILBOX I »»»»»«» 3 »»»*#** 
SET MSGTYP TO FATAL ERROR 
SHOULD NOT HAVE BRANCHED HERE ON Z=l 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 754 
HOVE TO MAILBOX i »»»»»»» 4 ««««»» 
SET MSGTYP TO FATAL ERROR 
SHOULD HAVE BRANCHED ON Z=l 
OR SEQUENCE ERROR 



54H 

545 

5-^fe 

5M- 

548 

549 

5S0 

551 

552 

553 

554 • 

555 

55E> 

557 

558 

55(3 

560 

561 

562 000644 

563 000646 

564 000652 

565 000654 
56b 

567 00C662 

566 000666 
569 

570 
571 
572 

573 000670 

574 000674 

575 000676 
576 

577 
579 
579 
580 

561 000700 

582 000702 

583 000706 
58H 000710 
58S 

58b 000716 

587 000724 

588 

589 

590 

591 

592 000726 

593 000732 

594 000734 



:4 ;°U TEST flflCr':! 27^32: 

CHECK aRANC^S ON Z EIT 



JOl 
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595 
5% 
597 
598 
599 



005212 

022^12 000002 
001006 

012737 000000 000000 

005737 000000 
001404 



012742 000005 

005242 

000000 



005212 

022712 000003 
001007 

012737 125252 000000 

022737 125252 000000 
001404 



012742 000006 

005242 

000000 



S8TTL WTfl PATH TESTS 

THE DflTfl PATH TESTS ARE USED TO VERIFY THAT VARIOUS 
DATA PATTERNS CAN BE SUCCESSFULLY MOVED THROUGH THE DATA PATHS 
MOVE AND COMPARE MODE 2.3 INSTRUCTIONS ARE USED TO PASS AND 
TEST VARIOUS DATA PATTERNS IN THE DATA PATHS. 

THE TEST EXERCISES THE INTERNAL DATA PATHS. THE UNIBUS 
DATA TRANSCIEVERS. AND AMUX CONTROL FOR ALU AND u6uS INPUTS. 

IF THESE T&STS FAIL. EXAMINE THE TARGET LOCATION (LOC. 0) 
TO SEE WHICH 8ITS OF THE DATA PATH ARE FAILING. IF THIS PROVIDES 
INCONCLUSIVE DATA. TRY TO CHECK MODE 3 IR DECODE BY RUNNING 
JUST THE MICROCODE AND IR DECODE TESTS FOR THE HOVE AND COMPARE 
INSTRUCTIONS. 

TEST 2 TEST OF ZEROES IN THE DATA PATH 



tST2 



INC 
CMP 
BNE 
MOV 

TST 
BEG 



MOV 
INC 
HALT 



(R2) 
•2.(R2) 
TSt3-10 
•0,3i0 

3M0 

TST3 



«5.-(R2) 
-(ft2) 



; UPDATE TEST NUMBER 
; SEQUENCE ERROR' 
;BR TO ERROR HALT ON SEQ ERROR 
;MOVE ZEROES THRU ADDRESS LINES, DATA 
LINES AND INTERNAL PATHS 
; SUCCESSFUL' 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 

REPLACE THE HOVE INSTRUCTION 
; UHICH FOLLOWS W/ 772 

:MOVE TO MAILBOX • «f««ff« 5 ««««««« 
SET MSGTYP TO FATAL ERROR 
fOATA INCORRECT 
OR SEQUENCE ERROR 



<ssss 
<ssss 



TEST 3 TEST OF PATTERN 125252 IN DATA PATH 



tST3: 



INC 
CHP 
BNE 
HOV 

CHP 
BEQ 



.10V 
INC 
HALT 



(R2) 
•3.(R2) 
TStH-10 
«1252S2,9I0 

1125252,310 
TST4 



•b.-(R2) 
-(R2) 



; UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERROR 

MOVE ALTERNATING ONES AND ZEROES 

THRU DATA PATHS 
•SUCCESSFUL 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 

; REPLACE THE HOVE INSTRUCTION 

WHICH FOLLOWS W/ 771 
;nOVE TO MAILBOX I ******* b ******* 
;SET HSGTYP TO FATAL gRROR 
DATA INCORRECT 
OR SEQUENCE ERROR 



TEST 4 TEST OF PATTERN 052525 IN DATA PATH 



KOI 
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OGKflAft.Pll TM TEST OF PATTERN C52525 IN DfiTA PATH 



lb<3 



E>00 
bDl 



i 

3 
H 
5 
6 
7 
8 
«3 
&20 
b2l 
b22 
623 
b2M 
b25 
b2b 
b27 
b28 
b2g 
b30 
b31 
b32 



00C73S 
000740 



^ 888^ 

b04 

bOS 000754 
1^ 0007b2 

bOS 
b09 
b 
b 
b 
b 



^7% 
000772 



00077M 
00077b 
001002 
OOlOOM 
001012 
001020 



001022 
00102b 
001030 



00S212 
022712 

m 

022737 
001 40M 



12742 
" 242 
OOOCOO 



005212 
022712 
001007 
012737 
022737 
001404 



012742 
005242 
000000 



000004 

0S2S25 000000 
052S25 000000 



000007 



TST4: 



INC 
CMP 
BNE 

nov 

CMP 
3EQ 



MOV 
INC 
HALT 



(R21 
•4^(R2) 

•Ssls^S.sto 

t>052525,ai0 
T5T5 



•7,-(P2) 
-(A2) 



UPDATE TES"^ NU^tJER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON \ 
MOVE ALTERNATING ZER? 
"^HRU DATA PATH 
SUCCESSFUL' 



•Q ERr:R 

iS ANO ONES 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS W/ 771 
MOVE TO MAILBOX • *»»»**» 7 *«*«« 
SET MSGTVP TO FATAL ERROR 
DATA INCORRECT 
OR SEQUENCE ERROR 



TEST 5 TEST OF ALL ONES IN DATA PATH 



000005 

177777 000000 
177777 000000 



000010 



tSTS: 



INC 
CMP 
BNE 
MOV 
CMP 
BEO 



MOV 
INC 
HALT 



(R2) 
•5.(P2) 
TStb-10 
•177777, atO 
•177777 atO 
TSTb 



«10.-(R2) 
-(Ri) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
MOVE ONES THRU DATA PATH 
SUCCESSFUL 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 771 
MOVE TO MAILBOX » ******* 10 »«««««» 
SET MSGTYP TO FATAL ERROR 
DATA INCORRECT 
OR SEQUENCE ERROR 



hhinoec-ii-ogk<m irc4 cpl tes^ 

DGKAflft.Pil T5 TE5' OF PL. 



&33 

lit 

&3& 
637 

S3S 

639 

6M0 

64 1 

642 

643 

644 

645 

646 

647 

648 

649 

650 

651 

652 

653 

in 

656 
657 
658 
659 
660 

661 001032 

662 001034 

663 001040 
664 

665 001042 

666 001046 

667 001050 
668 

669 
670 
671 

672 001052 

673 001056 

674 001060 
675 

676 
677 
678 
679 

680 001062 
L-1 001064 

682 001070 

683 001072 

684 001076 

685 001102 
686 

687 
668 



flACYlI 27(732] 
ONES IN DflTfl PATH 



LOl 
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005212 

022712 000006 
001004 

012700 000000 

005700 

001404 



012742 000011 

005242 

000000 



005212 

022712 000007 
0010U5 

012700 125252 
020027 125252 
001404 



5BTTL SCRATCH PAD TESTS 

THE SCRATCH PAD TESTS ARE USED TO VERIFY THAT VARIOUS 
DATA PATTERNS CAN BE SUCCESSFULLY HELD IN THE SCRATCH PAD 
CIRCUITRY. MOVE AND COMPARE INSTRUCTIONS ARE USED TO TEST THhT 
RO CAN HOLD VARIOUS DATA PATTERNS. EACH DATA PATTERN IS 
MOVED AND TESTED IN A SMALL LOOP CONVENIENT FOR SCOPING. THE 
SUCCESSFUL COMPLETION OF THESE TESTS SHOULD VERIFY THE CIRCUITRY EXTERNAL 
TO THE SCRATCH PAD ITSELF. 

THE REMAINDER OF THE GENERAL REGISTERS ARE TESTED BY MOVING 
A BIT INTO BIT 0 OF THE REGISTEP AND SHIFTING IT LEFT ONE 
BIT AT A TIME INTO THE CARRY BIT. THE RESULT IS THEN CHECKED TO INSURE THAT 
NO BITS MERE PICKED. 

AT THIS POINT ALL OF THE GENERAL REGISTERS HAVE BEEN EXERCISED 
AS UELL AS REGISTER 11. REGISTERS 10 AND 12 HAVE BEEN ACCESSED BY 
THE INSTRUCTIONS. REGISTERS 13, 14, AND 17 WILL BE TESTED LATER IN THE 
MICROCODE TESTS. 

IF THE PATTERN TESTS WITH REGISTER 0 FAIL CHECK THE RESULTANT 
DATA FOR A CLUE TO A FAULT IN THC EXTERNAL CIRCUITRY. IF THE 
PATTERN TESTS UITH RO ARE SUCCESSFUL BUT THE TESTS UITH THE OTHER 
REGISTERS FAIL, SUSPECT THE REGISTER SELECT LINES AND THEN THE SCRATCH 
PAD ITSELF. 

TEST 6 TEST IF RO CAN HOLD ALL ZEROES 

tST6: INC (R2) ; UPDATE TEST NUMBER 

CMP i6.(R2) ;SEC'UENCE ERROR' 

BNE TST7-10 ;BR TO ERROR HALT ON SEQ ERROR 



MOV 
TST 
BEQ 



MOV 
INC 
HALT 



«0,R0 

RO 

TST7 



•11. -(R2) 
-(RS) 



;MOVE ZEROES TO RO 
•SUCCESSFUL' 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 774 
MOVE TO MAILBOX tt ««##«»« 11 ««««««« 
SET MSGTYP TO FATAL ERROR 
RO NOT 0 
OR SEQUENCE ERROR 



TEST 7 TEST IF RO CAN HOLD ONES AND ZEROES 



tST7 



INC 
CMP 
BNE 
MOV 
CMP 
BEQ 



(R2) 

•7.(R2) 

TStlO-10 

•125252.ro 

RO.^125252 

TStlO 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
MOVE ALTERNATING ONES AND ZEROES TO RO 
SUCCESSFUL' 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. RND 
REPLACE THE MOVE INSTRUCTION 



MOl 
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DGhflftA.Pll T7 TEST IF RO CAN HOLD ONES AMD ZEROES 



b8<5 

bgo 

&91 
&92 
bS3 
b^M 
b95 
b% 
b97 

bse 

b99 

700 

701 

702 

703 

704 

70S 

70b 

707 

708 

709 

710 

711 

712 

713 

714 

715 

71b 

717 

718 

719 

720 

721 

722 

723 

724 

725 

72b 

727 

728 

729 

730 

731 

732 

733 

734 

735 

73b 

737 

738 

739 

740 

741 

''42 

"43 

''44 



001104 012742 000012 
001110 005242 
001112 OOOOGO 



001114 005212 

00111b 022712 OOOOIG 

001122 001005 

001124 012700 052525 

001130 020027 052525 

001134 0G1404 



00113b 012742 000013 
001142 005242 
001144 000000 



00114b 005212 

001150 022712 000011 

001154 001005 

00115b 012700 177177 

0011b2 020027 177777 

001 Ibb 001404 



001170 012742 000014 
001174 005242 
00117b 000000 



001200 005212 

001202 022712 000012 

00120b 00100b 

001210 012701 000001 

001214 000241 

00121b OOblOl 

001220 10337b 

001222 001404 



nOV «12.-(R2) 
INC -(R2) 
HALT 



WHICH FOLLOWS U/ 773 
MOVE TO MAILBOX • 12 »#*»♦♦♦ 

SET nSGTYP TO FP.hL ERROR 
RO NOT 125252 
OR SEQUENCE ERROR 



[TEST 10 TEST IF RO CAN HOLD ZEROES AND ONES 



tSTlO: 



INC 
CMP 
BNE 
MOV 
CMP 
BEQ 



MOV 
INC 
HALT 



(R2) 
110, (R2) 
TSTil-10 
i052525.R0 
R0.t052S25 
TSTll 



«13.-(R2) 
-(R2) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEO ERROR 
MOVE ALTERNATING ZEROES AND ONES TO RO 
SUCCESSFUL' 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 773 
MOVE TO MAILBOX • ««««««« 13 
SET MSGTYP TO FATAL ERROR 
RO NOT 52525 
OR SEQUENCE ERROR 



TEST 11 TEST IF RO CAN HOLD ALL ONES 



tSTll: 



INC 
CMP 
BNE 
MOV 
CMP 
BEO 



MOV 
INC 
HALT 



(R2) 

»11,(R2) 

TSTI2-IO 

il77777.R0 

R0.il77777 

TStl2 



«14.-(R2) 
-(RJ) 



; UPDATE TEST NUMBER 
SEQUENCE ERROR' 

;BR TO ERROR HALT ON 5EQ ERROR 
;MOVE ALL ONES TO RO 
•SUCCESSFUL' 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
WHICH FOLLOWS W/ 773 
MOVE TO MAILBOX • 14 ««««««« 

SET MSGTYP TO FATAL ERROR 
RO NOT 177777 
OR SEQUENCE ERROR 



TEST 12 TEST IF Rl CAN HOLD A ONE IN ALL BITS 



tST12: 



REGl: 



INC 
CMP 
BNE 
MOV 
CLC 
ROL 
BCC 
BEQ 



(R2) 

M12,(R2) 
TSTI3-IO 
«1,R1 

Rl 

REGl 
TST13 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERROR 

SET BIT 0 

CLEAR C-BIT 

ROTATE 1 POSITION 

ALL DONE 

TO SCOPE: CLEAR 1HE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 



NOl 
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OGKflA«.Pll T12 TE5T IF P: CAN HOLD P ONE IN ALL BITS 



7H5 






7Hb QQ122H 
747 001230 


012742 
nnc3u3 


748 


001232 


fw\nnf\ 

UUUUUw 


749 






750 












753 
754 






00123M 


nnc3 1 3 


755 Q0123(> 
7& 001242 


n3P7 1 p 


rmt nnt. 

UUiUUD 


fW 




n 1 P7n3 


'bo 


DOlcbU 


nnnput 




UUicbc 


nnt t ns 


fbu 


rtn 1 3CU 


1 ni'^7u 


fbl 


noi 3CC. 
UUlcbb 


nn t unc 
uullUb 


/be 






' OJ 


















' Db 

^b/ 


nn t atn 
UUlcbU 


n 1 37n3 


UUlcbM 


n t 37U3 


' oo 


nn 1 37n 


nncpup 


'OT 


nn 1 373 


nnnnnn 


77n 


nn 1 P7U 


n 1 37n3 


77 1 

III 






77P 






77") 






7714 


nn t "jnn 

UUi JUU 


nnc3 1 3 


77t; 


nn 1 "jnp 


npP7 I P 




UUIJUO 


nn 1 nnt 

UU 1 UUD 


777 


001310 


n t p?^ 


77R 




nnnPUit 
Uuuc^4 


77Q 


nn n I f« 

UU 1 J 1 D 


nnt 1 nT 
uub 1 u J 




nn 1 "^Pn 


inT?7t 

lUJJ' o 


7fil 

' O i 


nn I ^?P 

UU i uCC 


nn 1 unu 

UUilUT 


79? 






783 






784 






785 






78fa 


001324 


ni 37U3 


787 


001330 


nnc3U3 


788 


001332 


nnnnnn 

UUUUUU 


789 






790 






791 






792 






793 






794 


00 J 334 


DQ5212 


795 
7% 


m 


SSioil 


797 


001344 


012704 


798 


001350 


000241 


799 


001352 


00&104 
:0337b 


800 


001354 



000015 



000013 
000001 



000304 
OOQOlb 



000304 

000014 
000001 



000017 



000015 
000001 



MOV •15.-(R2) 
INC -(R5) 
HALT 



WHICH FOLLOWS W/ 772 
MOVE TO HAILBOX i 15 ******* 

SET MSGTYP TO FATAL ERROR 
FAILURE WITH Rl 
OR SEQUENCE ERROR 



TEST 13 TEST IF R2 CAN HOLD A ONE IN ALL BITS 



tST13: 



REG2: 



REG2A: 



INC 
CMP 
BNE 
MOV 
CLC 
ROL 
BCC 
BEQ 



MOV 
MOV 
INC 
HALT 
MOV 



(R2) 

il3.(R2) 
REG^A-14 
M1,R2 

R2 

REG2 
REG2A 



iJTESTN.R2 

ilb.-(R2) 

-(RJ) 

•$TESTN.R2 



; UPDATE TEST -NUMBER 
SEQUENCE ERROR' 

;BR TO ERROR HALT ON SEQ ERROR 
SET BIT 0 
CLEAR C-BIT 
ROTATE 1 POSITION 
ALL DONE 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
BRANCH INSTRUCTION AND 
REPLACE THE MOVE INSTRUCTION 
FOLLOWING W/ 771 
RESTORE POINTER 

MOVE TO MAILBOX I lb ««««««« 

SET MSGTYP TO FATAL ERROR 
FAILURE WITH R2 

RESTORE .POINTER 



;TEST 14 TEST IF R3 CAN HOLD A ONE IN ALL BITS 



tSTl4 



REG3: 



INC 
CMP 
BNE 
MOV 
CLC 
ROL 
BCC 
BEQ 



MOV 
INC 
HALT 



(R2) 

«14,(R2) 

tstIs-io 

II, R3 

R3 

REG3 

TST15 



•17. -(R2) 
-(RJ) 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERROR 

SET BIT 0 

CLEAR C-BIT 

ROTATE 1 POSITION 

ALL DONE 

TO SCOPE: OLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
RERLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 772 
MOVE TO MAILBOX i ««««««« 17 «»««»«« 
SET MSGTYP TO FATAL ERROR 
FAILURE WITH R3 
OR SEQUENCE ERROR 



TEST 15 TEST IF R4 CAN HOLD A ONE IN ALL BITS 



tSTlS: 



REG4: 



INC 
CMP 
BNE 
MOV 
CLC 
ROL 
BCC 



(R2) 

•15, (R2) 
TSTlb-10 
il,R4 

R4 

REG4 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERROR 

SET BIT 0 

CLEAR C-BIT 

ROTATE 1 POSITION 

ALL DONE 



SC 1 CCI 356 

902 

S33 

90S 





LftJi JeJ 




StJi 


(VI t OCU 




ooo 
sUp 


UUAJbb 


nnonnn 
LnJUUuU 


BOO 












o t t 






olc 






0 1 T 
Bl J 






O f u 
oil 


nnl^ 


IVICSf 3 

UUbcie 


O t c 

Bib 


uUl J>^C 


UCC' ic 


DID 


nni T7t 

UUlJto 


nni nnL 


Bi/^ 


nni unn 




Bit) 


nnt unu 


nnnsui 


O t O 
Bi'3 


nntunc 


UUDiUs 


ocU 


nniuin 


iUMrb 


821 




nni unu 


(fee 






OCJ 






09U 






R9C 

OC3 






OCD 


fY)1 U 1 u 


n I 37U3 

Uic' *te 




rtn 1 u?n 




BCB 




(vwinn 














DJC 










B*M 








nni U9U 


nncpi9 


DJD 


nntuac 

UUi^CD 


ropy \ 9 


P% 




UUiUUD 


9)3' 




nt97nfc 
uiC' m 


DJQ 


nnt uun 


HfYlPUl 
UUUC^i 


a^ 




nnctnc 


BHD 




103376 


BMl 


00144fc 


001404 


942 






843 






844 






845 






u vu 


001450 


01H742 


847 


001454 


005242 


948 


001456 


000000 


849 






8SC 







•<A:i:i 27.-32 06-0CT-7b 
HXZ M ONE IN ALL BITS 

8tQ TSTlb 



flOV 120. -(R2) 
INC -iR2) 
HALT 



B02 

14:01 



TO SCOPE: CLEAR THE RI^HT BYTE OF THI£ 
CONDITIONAL BRANCH INST. ANC 
REPLACE THE flOVE INSTRUCTION 
UHICH FOLLOWS U/ 772 
HOVE TO nAlL90X I ******* 20 ******* 
SET nSCTYP TO FATAL ERROR 
FAILURE UITH R4 
OR SEQUENCE ERROR 



;************************************************************************************ 

I TEST lb TEST IF R5 CAN HOLD A ONE IN ALL BITS 

,********§**§************************************************************************ 



000016 
XOOOl 



tSTlb: 



REGS: 



000021 



INC 

criP 

BNE 

NOV 
CLC 
ROL 
BCC 
BEO 



NOV 
INC 
HALT 



(R2) 
llb,CR2) 
TST17-10 
II. RS 

R5 

REGS 
TST17 



•21.-CR2) 
-IK) 



UPDATE TEST NUMBER 
SEQUENCE ERRORS 
BR TO ERROR HALT ON SEO ERROR 
SET BIT 0 
CLEAR C-BIT 
ROTATE 1 POSITION 
ALL DONE 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
COM)ITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
IWICH FOaOMS U/ 772 
nOVE TO NAILBOX • »»»»#»» 21 ******* 
SET nSGTYP TO FATAL ERROR 
FAILURE WITH RS 
OR SEQUENCE ERROR 



:************************************************************************************ 

TEST 17 TEST IF R6 CAN HOLD A ONE IN Aa BITS 



000017 
000001 



tST17: 



REGb: 



0C0022 



INC 
CHP 
BNE 

MOV 
CLC 
ROL 
BCC 
BEQ 



NOV 
INC 
HALT 



(R2) 
•17^R2) 
TST^-IO 
•1,R& 

R6 

REG6 
TST20 



i22.-(R2) 
-(R2) 



UPDATE TEST NUHBER 
SEQUEN^ERROR? 
BR TO ERROR HALT ON SEQ ERROR 
SET BIT 0 
CLEAR C-9IT 
ROTATE 1 POSITION 
ALL DONE 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
UHICH FOLLOUS U/ 772 
MOVE TO MAILBOX • «#«»# 22 ******* 
SET MSCTYP TO FATAL ERROR 
FAILURE WITH Pb 
OR SEQUENCE ERROR 



<^d H :nE in ftLL BITS 



'fc 14:31 cAiE 



353 
aS-^ 
9S5 
85& 
957 
958 
959 
96: 
86 1 
86c 
963 
864 

965 
866 
367 
968 
869 

870 001460 

871 001462 

872 O0l%b 

873 001470 

874 001474 

875 001502 
STl 001506 
877 

878 
879 
980 

881 001510 

882 X1514 
983 001516 
894 

385 
886 
887 

889 001520 
8% 001522 
891 001526 
8% 001530 

893 001536 

894 001544 
895 

9% 
897 
896 

899 001546 

900 001552 

901 001554 
902 

903 
904 
905 
906 



005212 
022712 
XlOlO 
012706 
012737 
005737 
001404 



012742 
005242 

oooox 



005212 
022712 
001007 
012737 
023727 
001404 



012742 
005242 
XOOOO 



000020 

000500 
000000 
177776 



000023 



177776 



58TTL PSU TESTS 

THE PSU TESTS ARE USED TO VERIFY THfiT VARIOUS DATA 
PATTERNS CAN BE SUCCESSFULLY HELD IN THE P5E AND THAT THE 
PS« ADDRESSING LOGIC IS FUNCTIONING. NOVE AND COflPARE INSTRbCTIChS 
ARE USED TO TEST THAT THE PSE CAN HOLD VARIOUS DATA PATTERNS. 
EACH DATA PATTERN IS flOVED AND TESTED IN A SHALL LOOP CONVENIENT rC= 
SCOPING. 

THE PSW REGISTER ITSELF IS TESTED AS WELL AS THE ADDRESS 
SELECT CIRCUITRY. THE AMUX INPUTS TO THE P5W NUX ARE TESTED. THE 
CC INPUTS ARE TESTED LATER IN THE fllCROCOOE TESTS. SETTING OF 
THE T-BIT BY THE TEST PATTERNS IS PURPOSELY AVOIDED; TESTING OF THE 
T-BIT TRAP CIRCUITRY IS LEFT FOR THE TRAP TEST. 



TEST 20 TEST IF PSU WILL HOLD ZEROES 



t5T20: 



♦ + ♦ 



INC 
CMP 
BNE 
NOV 
NOV 
T5T 
BEO 



NOV 
INC 
HALT 



(R2) 

•20.(R2) 

tstSi-io 

•STB0T.R6 

•O.StP§ 

Sl^S 

TST21 



•23. -(R2) 
-(R$) 



; UPDATE TEST NUMBER 

: SEQUENCE ERROR' 

;BR TO ERROR HALT ON SEQ ERROR 



;SET PSU TO 
i SUCCESSFUL 



ZERO 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRLCTION 
UHICH FOaOUS U/ 770 
MOVE TO MAILBOX • »*»*#** 23 ♦♦♦*♦*♦ 
SET MSGTYP TO FATAL ERROR 
PSU NOT 0 
OR SEQUENCE ERROR 



TEST 21 TEST IF PSU UILL HOLD ONE:? AND ZEROES 



000021 

000252 
177776 



000024 



tST21: 



177776 
00C252 



INC 
CMP 
BNE 

MOV 
CMP 
BEQ 



MOV 
INC 
HALT 



(R2) 

•21.(R2) 
TSTK-10 
•252,a^PS 
a^PS!«2S2 

TST2S 



•24. -(R2) 
-(RS) 



; UPDATE TEST NUHBER 

SEQUENCE ERRORS 
;6R TO ERROR HALT ON SEQ ERROR 

MOVE ALT. ONES AND ZEROES TO PSU 
•SUCCESSFUL^ 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AW 
REPLACE THE MOVE INSTRUCTION 
HHICH FOLLOWS U/ 771 
MOVE TO MAILBOX • »#**#»* 24 »*»»*## 
SET MSGTYP TO FATAL ERROR 
PSU NOT 252 
OR SEQUENCE ERROR 



TEST 22 TEST IF PSU (EXCEPT T-BIT) UILL HOLD ZEROES AND ONES 

:»#**»»**»»»«»»»»#«»»»*»»»»*»»»»♦»««»»§•*»#»»*«*#»♦#»»»»»*»»»**»»»*»***♦♦***»*****♦♦* 



002 



-:'C£:-::-:iKMH ii :s -^ir ^ac\h z?r2ci ofe-ocT-7fc i4:oi prge rs 

iKHAA.Pil :c2 'EST IF PS- .EXCEPT T-9IT} WILL HC-D ZEPOES fiND ONES 



9cr 






AAA 


XlSoO 


022' 12 


AAA 


AA 1 u 


910 


Xlbob 


012737 


911 


AA • ^^t_l 


02372' 


912 


AA a # AA 

OOlbOS 


AA a 1 J 

001404 


913 






914 






9.5 






9i& 

fit** 

91^ 

^ « A 

918 






001604 




AA 1 r 1 A 

XIdIC 


AA^ A*! ^ 

005242 


n t A 

919 


A^ f f 1 ^ 

Xlel2 


000000 








921 






922 






923 






92M 






925 


AA t f t LI 

001bl4 


005212 


92b 


AA a f • f 

OOlblb 


022712 


927 


AA I e AA 

001622 


001007 


92B 


001624 


012737 


929 


001632 


A A A^ A^ 

023727 


930 


001640 


A^ 1 n At 1 

001404 


931 






932 












934 






93S 


301642 


012742 


936 


0C1646 


005242 


937 


0C165D 


000300 


938 







C00022 

000105 177776 
177776 000135 



000025 



rST22 



wHr 
flOV 

CUP 

BEQ 



10V 
INC 
HALT 



(R2^ 

•22. (R2) 
TSTi3-10 
1105. aiPS 
2 IPS. 1105 

TST23 



125. -(R2) 



:UPDfiTE TEST NU1BER 
;SEOJENCE ERROR' 
;BR TO ERROR HALT ON SEQ E»PCP 
;MOVE ALT. 0f€5 AND ZEROES 
; SUCCESSFUL' 



PS*. 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AhO 
REPLACE THE HOVE INSTRUCTION 
UHICH FOLLOWS U/ 771 
MOVE TO MAILBOX I ♦###««# 25 ####♦## 
SET MSGTYP TO FATAL ERROR 
PSU NOT 105 
OR SEQUENCE ERROR 



TEST 23 TEST IF PSU (EXCEPT T-BIT) HILL HOLD AU OfCS 



000023 

000357 177776 
177776 000357 



000026 



tST23: 



INC 
CMP 
BNE 
MOV 
CMP 
BEQ 



MOV 
INC 
HALT 



(R2) 

•23. (R2) 
TST^-10 
•357,a^PS 
a •PS, ^357 

TST2^ 



•26. -(R2) 
-(Ri) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
MOVE ONES TO PSU 
SUCCESSFUL 

TC SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
UHICH FOaOWS U/ 771 
MOVE TO MAILBOX • *«**«* 26 »♦♦#♦♦♦ 
SET MSGTYP TO FATAL ERROR 
PSU NOT 357 
OR SEQUENCE ERROR 



■w:f«£:-::-:>i- 

MS 

940 



EQ2 



£v:ebt T-BIT) UILL hold duL CfCS 



14:01 c;i£ 



95C 
9Si 

0C3 



954 

%5 
9Sb 
957 

958 OOlbSa 

959 001b54 
9b0 001660 
961 001662 
9W 001664 

963 001672 

964 G01676 
%5 0017PS 
96S 

%7 

%e 

969 

970 001706 

971 001712 

972 001714 
973 

974 
975 
976 
977 

978 001716 

979 001720 

980 00172S 

981 001726 

982 00173H 
11736 
J17M2 

985 



005512 

022712 000024 

X1012 

000241 

012727 00000 I 
006137 000C3C 
022737 000002 
001404 



012742 000027 

005242 

XXOO 



005212 

022712 000025 
001017 

012737 000000 
000261 

37 000000 



5BTTL B-REGISTER TEST 

THE 8-REGISTER SHIFTING LOGIC TESTS ORE USED TO TEST THAT ThE 
9-REGISTER CAN HOLD VARIOUS DATA PATTERNS AND THAT THE A55')CIA"'ED 
LCaiC SUPPORTS THE SHIFTING FUNCTIONS UITHIN THE B-REGISTER AND C-BIT. 
A ONE IS SHIFTED THROUGH EVERY BIT IN THE B-RECISTER AND C-BIT IN 
BOTH DIRECTIONS. 

THE B-REGISTER ITSELF IS TESTED IN ITS ABILITY AS A BUFFER AND AS 
A SHIFT (AGISTER. DATA IS ALSO PASSED THROUGH THE DATA PATH AND ALJ. 

IF THESE TESTS FAIL. EXAMINE THE TARGET 
JHICH BITS OF THE B-REGISTER MAY BE FAILING. I 

INCONCLUSIVE DATA TRY TO CHECK THE MODE 3 IR DECODE BY RUNNING JUS'' 
THE MICROCODE AND IR DECODE TESTS FOR THE PARTICULAR INSTRUCTIONS. 

TEST 24 SHIFT BIT 0 TO BIT 1 



LOCATION (LOC. 0) TO kE 
F THIS PROVIDES 



tST24: 



*********** 



000000 
000000 



INC 
CMP 
BNE 
CLC 
MOV 
ROL 
CMP 
BEQ 



MOV 
INC 
HALT 



'R2) 

•2M.(R2) 
TSTte-10 

•i.ato 

I2.2I0 

TSt25 



•27. -.R2; 
-(RS) 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERROR 

CLEAR CARRY BIT 

LOAD A 1 

SHIFT LEFT 

SUCCESSFUL 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AM) 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS U/ 766 
MOVE TO MAILBOX « «««***« 27 ******* 
SET MSGTYP TO FATAL ERROR 
BIT 1 NOT SET 
OR SEQUENCE ERROR 



<:sss 
(ssss 
<::ss 



TEST 25 SHIFT CARRY INTO BIT 0 

«f««ftfft»f««»«f Iff *ftftftttf«t*tftft*»fttttit»«««««tttf t«»lff«tMMM 



tST25: 



000000 



14 



968 

989 00174M 012742 000030 

990 001750 005242 

991 001752 000000 
9S2 

993 001754 022737 OCOOOl 

994 001762 001404 



000000 



INC 
CMP 
BNE 

MOV 
SEC 
ROL 
BCC 



MOV 
INC 
HALT 

CMP 
BEQ 



(R2) 
•25. (R2) 
TST^-10 

»o,aio 
a«o 

TST26 



•30. -(R2) 
-(RJ) 



•l.SKO 

TSt26 



; UPDATE TEST NUMBER 

SEQUENCE ERRORS 

BR TO ERROR HALT ON SEQ ERROR 
; CLEAR LOCATION 
'SET CMRY 

•ROTATE CARRY BIT TO BIT 0 

TO SCOPE: CLEAR THE RIWT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 771 
MOVE TO MAILBOX • ««#»«« 30 »»»*»*» 
SET MSGTYP TO FATAL ERROR 
CARRY CLEAR 

OR SEQUENCE ERROR 
BIT 0 SET 



995 

9% 

sse 

1000 
lOOI 
1002 

:oc3 

.005 
lOOb 

:do8 

1009 

:oic 

1012 

:oi3 

1014 

:oi5 

iOib 
1017 

:o:8 

1219 
1020 
1021 
:Q22 
1023 
102H 
1025 
102b 
1027 
1026 
1Q2S 
1030 
1031 
1032 
1033 
103H 
1035 
1036 
1037 
1038 
1039 
iOMJ 
iOMl 
iOH2 
10S3 

:OHM 

lOHS 
10% 
10*47 
iOH8 
1049 
1050 



FD2 



.1 .-w 



"hC 1 '. 1 

IS': er c 



:t-oC'-7b H:Ol PfiGE 177 



0Qi7bW 
001770 
001772 



0CI77H 
0Ci77& 
002002 
00200M 
002012 
OOiDlH 
002020 
002022 



002C2M 
002030 
002032 



00203M 
002036 
0020H2 
00204M 
002052 
002054 
0020b0 
002066 



002070 
002C7M 
002076 



C02100 
002102 
002106 
002110 



C127h2 
0C52H2 



005212 
022712 
001010 
012737 
0002M1 
006137 
103375 
001 40M 



012742 
005242 
QCOCOO 



005212 
022712 
001012 
012737 
000241 
006037 
022737 
001404 



012742 
005242 
000000 



005212 
022712 
001010 
012737 



nCV t3l.-.R2, 
INC -CRJ> 
HALT 



; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
: CONOITIONAL BRANCH INST. ftN? 

; REPLACE THE MOVE INSTRUCTION 

UHICH FOaOWS U/ 761 
;nOVE TO nAILBOX • 31 ******* 

:5ET nSGTYP TO FATAL ERROR 
;BIT 0 NOT SET 
; OR SEQUENCE ERROR 



,*******************************************************§**it§****ik******************* 

;TEST 26 LEFT SHIFT FRON BIT 0 TO C-BIT 

[i*********************************************************************************** 



003026 

000001 000000 
000000 



tST2b: 



ShL: 



000032 



INC 
CNP 
BNE 
NOV 
CLC 
ROL 
BCC 
BEO 



MOV 
INC 
HALT 



(R2) 
•2b. (R2) 
TST27-10 
ll.attO 

3 10 

SHL 
TST27 



1132. -(R2) 
-(RS) 



.•UPDATE TEST NUMBER 
; SEQUENCE ERROR' 
;BR TO ERROR HALT ON SEQ EPRCP 
:SET BIT 0 
; CLEAR C-BIT 

.•SHIFT LEFT ONE POSITION 
; BRANCH IF C-BIT NOT SET 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
: CONDITIONAL BRANCH INST. AND 

; REPLACE THE flOVE INSTRUCTION 

; UHICH FOaOliS U/ 770 

;f10V£ TO NAILBOX I 32 
;SET NSGTYP TO FATAL ERROR 
;LEFT SHIFTING LOGIC FAILED 
; OR SEQUENCE ERROR 



;TEST 27 SHIFT BIT 15 TO BIT 14 



000027 

100000 000000 
000000 

040000 000000 



000033 



tST27: 



INC 
CNP 
BNC 
NOV 
CLC 
ROR 
CNP 
BEQ 



NOV 
INC 
HALT 



(R2) 
•27. (R2) 

tst5o-io 
•100000, a^o 

a^o 

•40000, a^o 

TST30 



•33. -(R2) 
-(R2) 



;UP0<^TE TEST NUMBER 
•SEQUENCE ERROR' 
;BR TO ERROR HALT ON SEQ ERROR 
;SET BIT 15 
CLEAR CARRY 

; SHIFT BIT 15 TO BIT 14 
.•SUCCESSFUL 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 

; REPLACE THE MOVE INSTRUCTION 

; UHICH FOLLOUS U/ 766 

;MCVE TO MAILBOX • 33 
;SET MSGTYP TO FATAL ERROR 
;BIT 14 NOT SET 
: OR SEQUENCE ERROR 



(s=«s 



000030 

100000 000000 



;TEST 30 RIGHT SHIFT FROM BIT 15 TO C-BIT 

tST30: INC (R2) ; UPDATE TEST NUMBER 

CMP •30.(R2) SEQUENCE ERROR' 

BNE TST31-10 BR TO ERROR HALT ON SEQ ERROR 

MOV •100000, a^O ;SET BIT 15 



:35i ocaiib 



lOSM 
1057 



:06D 

:zti 



0021X 
302I3M 



5i' 



0C02-»1 

m 

CCIHO'* 



0:2742 
0052-42 

nccoco 



0CC03M 



CLC 
ROP 

sec 
be;; 



INC 



BIT 



jt-:C'-7b 14:01 



TS73i 



•34 -(R2/ 



; CLEAR C-5IT 

TO SCOPE: CLEAR THE RICH' BYTE OF THIS 
CONDITIONAL BRhNCH iNST. 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 770 
nOVE TO nAlLBOX I ******* 34 ******* 
SET nSGTYP TO FATAL ERROR 
RIGHT SHIFT LOGIC FAILED 
OR SEQUENCE ERROR 



:3&3 

IZbS 

:3&& 
:o&a 

1270 
1071 

i:~2 

:C73 

::7M 

AW' X 

:c7b 

1077 
1078 
1079 
1080 

im 

1062 
1083 
108M 
108S 
108b 
1087 
1068 
i08S 
10<W 
1091 
1092 
10S3 
i09H 
1095 
10% 
1097 
1098 
1099 
1100 
1101 
1102 
1103 
llOM 
1105 
1106 
1107 
1108 
1109 
1110 



H02 



S3". CuNDITICN CODE TES" 



THIS TEST CHECKS THE CONDITIONfiL BRANCHES INVOLVING THE Z-BI'. 
^HE Z-BIT IS SET WITH fiLL O'HER CC BITS ZERO AND BOTH CONCITICVS 
BEQ AND BNE ARE TESTED FOR PROPER EXECUTION. THEN THE Z-BIT IS 
SET WITH ALL OTHER CC BITS CLEAR AND BOTH CONDITIONS TESTED 
AMIN FOR PROPER OPERATION. 

THIS TEST CHECKS T« OPERATION OF THE SET AND CLEAR COfCITION 
CODE INSTRUCTIONS AND CHECKS THE CIRCUITRY EXTERNAL TO THE CONDITIONAL 
BRANCH RON. THE BRANCH MICROCODE FOR ALTERING THE PC AND FOR 
LEAVING THE PC UNALTERED IS TESTED. ONLY THOSE ROH ADDRESSES SPECIF ICAclY 
USED IN THE TEST ARE VERIFIED HERE. 

TEST 31 TEST BRANCHES AROUND Z-BIT 



002140 005212 

0021H2 022712 000031 

00214b 001014 

002150 000257 

002152 0002b4 

002154 001001 

00215b 001404 



0021b0 

0021b0 012742 000035 

002164 005242 

0021bb 000000 

002170 000277 

002172 000244 

002174 001401 

00217b 001004 



002200 

002200 012742 00003b 

002204 005242 

00220b 000000 



tST3l: 



INC (R2) 
CMP 131. (R2) 
BNE TST32-10 
:FIR5T WITH Z-BIT 

4cc 



ON 



SEZ 
BNE 
BEQ 



BRZl 
BRZ2 



ERZl: 



BRZ2: 



MOV «35.-vR2) 
INC -(R2) 
HALT 

iCHECK WITH Z-BIT OFF 

sec 



BRZ3: 



CLZ 
BEQ 
BNE 



MOV 
INC 
HALT 



BRZ3 
TST32 



i3b.-(R2) 
-(R2) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 

CC=0100: JUST Z-BIT 

CHECK OPPOSITE CONDITION 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 774 

MOVE TO MAILBOX t ##»»#** 35 ******* 
SET HSGTYP TO FATAL ERROR 
IMPROPER BR W/ Z=l 

;CC=1011: ALL BUT Z-BIT 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

CONDITIONAL BRANCH INST. AND <==== 

REPLACE THE MOVE INSTRUCTION <==== 

WHICH FOLLOWS W/ 764 <==== 



MOVE TO MAILBOX • *»»»*»« 
SET MSGTYP TO FATAL ERROR 
IMPROPER BR W/ Z=0 
OR SEQUENCE ERROR 



36 «ff««*« 



102 



im 

1113 
lilH 
1115 
111b 
1117 

me 

i 1 '0 

1:20 

1121 
1122 
1123 
112M 
1125 
112S 
:i27 
1126 
ii2<3 
1130 
1131 
1132 
1133 
ii3S 
1135 
113b 
1137 
1138 

lias 

1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1149 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
llSfc 
1157 



l-i CPU TES' 



flRCUNC 2-51" 



0fc-CCT-7b 14: Ql ^hZZ 



002210 005212 

002212 022712 G00032 

00221b 001014 

002220 000257 

002222 000270 

002224 lOOOCl 

00222b 100404 



00E230 

002230 012742 000037 

002234 005242 

00223b 000000 

002240 000277 

002242 000250 

002244 100401 

00224b 100004 



002250 

002250 012742 000040 

002254 005242 

002256 000000 



THIS TEST CHECKS THE CONDITIONAL BRANCHES INVOLVING THE N-BIT. 
THE N-BIT IS SET WITH ALL OTHER CC BITS ZERO AND BOTH CONDITIONS 
Bfll AND BPL ARE TESTED FOR PROPER EXECUTION. THEN THE N-BIT IS 
SET WITH ALL OTHER CC BITS CLEAR AND BOTH CONDITIONS ARE TESTED 
AGAIN FOR PROPER OPERATION. 

THIS TEST CHECKS T« OPERATION OF THE SET AND CLEAR CONDITION 
CODE INSTRUCTIONS AND CHECKS THE CIRCUITRY EXTERNAL TO THE CONDITIONAL 
BRANCH ROM. THE BRANCH MICROCODE FOR ALTERING THE PC AND FOR 
LEAVING THE PC UNALTERED IS TESTED. ONLY THOSE ROM ADDRESSES SPECIFICALLY 
USED IN THE TEST ARE VERIFIED HERE. 

TEST 32 TEST BRANCHES AROUND N-BIT 

tST32: 



INC (R2) 
CMP 132. (R2) 
BNE TST33-iO 
iFIRST WITH N-BIT 

tec 



ON 



SEN 
BPL 
BMI 



BRNl 
BRN2 



BRNl: 



BRN2: 



MOV 137. -(R2) 
INC -(R2) 
HALT 

iCHECK WITH N-BIT OFF 

See 



BRN3: 



CLN 
BMI 
BPL 



MOV 
INC 
HALT 



BRN3 
TST33 



•40. -(R2) 
-(R2) 



UPDATE TEST NUMBER 
SEQUENCE ERROR? 
BR TO ERROR HALT ON SEO ERROR 



CC=iOOO: 



JUST N-BIT 



CHECK OPPOSITE CONDITION 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS U/ 774 



37 



MOVE TO MAILBOX I «♦««*«* 
SET MSGTYP TO FATAL ERROR 
IMPROPER BR U/ N=i 

CCrOlU 

CHECK OPPOSITE CONDITION 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS W/ 7b4 



MOVE TO MAILBOX • »»**##♦ 
SET MSGTYP TO FATAL ERROR 
IMPROPER BR W/ N=0 
OR SEQUENCE ERROR 



40 )^««*««« 



1158 
llbO 

iibi 
ill! 

llbM 
11&5 
1I6| 

lib? 

1I&8 
llb9 
1170 
1171 
1172 
1173 
117M 

1175 oosafco 

117b 0022b2 
iJ77 0022M, 
1178 

117S 002270 
HBO 002272 

1181 00227M 

1182 0022-'b 
I!83 

IIBH 
1185 
I18b 

1187 002300 

1188 00230C 
il8S 002304 
1190 00230b 
1191 

1192 002310 

1193 002312 
119M 002314 
119S 00231b 
11% 

1197 
1198 
1199 

m 

1202 002324 

1203 00232b 
1204 



04 CPU TEST HftCYU 27(732. 

TEST BPflNCHES AROUND N-BIT 



JDS 

0b-0CT-7b 14:01 



PfiGE 181 



005212 

022712 000033 
001014 

000257 
0002b2 
1C20C1 
102404 



012742 000041 

005242 

000000 

000277 
000242 
102401 
102004 



012742 000042 

005242 

000000 



***♦♦*«»#♦#*#*♦»»»*»»#»»********♦#»*■ *»*»»#»♦«#♦«♦»♦«»»#*♦♦*«»«»♦♦*♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦ 

THIS TEST CHECKS THE CONDITIONflL 8RflhCHES INVOLVING THE V-8IT. 
THE V-8IT IS SET WITH ALL OTHER CC 8ITS ZERO AND 80TH CONOITIGNS 
8VS AND BVC ARE TESTED FOR PROPER EXECUTION. THEN THE V-BIT IS 
SET WITH ALL OTHER CC BITS CLEAR AND BOTH CONDITIONS ARE TESTED 
AGAIN FOR PROPER OPERATION. 

THIS TEST CHECKS T« OPERATION OF THE SET AND CLEAR CONDITION 
CODE INSTRUCTIONS AND CHECKS THE CIRCUITRY EXTERNAL TO THE CONDITIONAL 
BRANCH RON. THE BRANCH NICROCODE FOR ALTERING THE PC AND FOR 
LEAVING THE PC UNALTERED IS TESTED. ONLY THOSE ROM ADDRESSES SPECIFICALLY 
L'CPO IN THE TEST ARE VERIFIED HERE. 

TEST 33 TEST BRANCHES AROUND V-BIT 



tST33: 



INC (R2) 
CMP i33.(R2) 
BNE TST34-1Q 
iFIRST WITH V-BIT 
CCC 



ON 



SEV 
BVC 
BVS 



BRVl 
BRV2 



BRVl: 



BRV2: 



MOV i41.-(R2) 
INC -(R2) 
HALT 

iCHECK WITH V-BIT OF? 
§CC 



BRV3: 



CLV 
BVS 
BVC 



MOV 
INC 
HALT 



BRV3 
TST34 



•42. -(R2) 
-(RJ) 



UPDATE TEST NUMBER 
SEQUENCE ERROR? 
BR TO ERROR HALT ON SEQ ERROR 

CC=0010: JUST V-BIT 

CHECK OPPOSITE CONDITION 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 



774 
41 ««»»*«« 



MOVE ro MAILBOX t ******* 
SET MSGTYP TO FATAL ERROR 
IMPROPER BR U/ V=l 

CC=1101: ALL BVT V-BIT 

CHECK OPPOSITE CONDITION 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS W/ 



MOVE TO MAILBOX i »*»»#»» 
SET MSGTYP TO FATAL ERROR 
IMPROPER BR W/ VsO 
OR SEQUENCE ERROR 



7b4 
42 



K02 



"AlNOEC-ll-OGKAfl 11 OH CPb TEST riACYii 
OCK<¥».Pli T33 TEST BRANCHES AROUND V-BIT 



Qb-OC"-rfa 14:01 OWE 182 



1216 
ISIS 
1220 
1221 
1222 
1223 
122H 
1225 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
123M 
1235 
1238 
1237 
1238 
i23S 
12H0 
J 241 
1242 
1243 
1244 
1245 
1 24b 
1247 
1248 
1249 
1=50 
1251 



*#♦♦♦♦*»♦♦»»«#♦♦♦♦*»#***«*♦***«****#«******♦♦♦♦«*♦♦****♦♦«**♦♦«*»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦* 

THIS TEST CHECKS T« CONDITIONAL BRANCHES INVOLVING THE C-BIT. 
THE C-BIT IS SET WITH ALL OTHER CC BITS ZERO AND BOTH CONDITIONS 
BCS AND BCC ARE TESTED FOR PROPER EXECUTION. THEN THE C-BIT IS 
SET WITH ALL OTHER CC BITS CLEAR AND BOTH CONDITIONS ARE TESTED 
AGAIN FOR PROPER OPERATION. 

THIS TEST CHECKS THE OPERATION OF THE SET AND CLEAR CONDITION 
CODE INSTRUCTIONS AND CHECKS THE CIRCUITRY EXTERNAL TO THE CONDITIONAL 
BRANCH RON. THE BRANCH MICROCODE FOR ALTERING THE PC AND FOR 
LEAVING THE PC UNALTERED IS TESTED. ONLY THOSE ROM ADDRESSES SPECIFICALLY 
USED IN THE TEST ARE VERIFIED HERE. 

»»«««»«»«t»t««M»«f «««»*««»»«««««««#*»*»*»*«*##»«#######*#♦#»#*♦*♦»«*♦*»*#♦♦♦♦♦♦♦ 
TEST 34 TEST BRANCHES AROUND C-BIT 



002330 005212 

002332 022712 000034 

00233b 001014 

002340 000257 

002342 0002bl 

002344 103001 

00234b 103404 



002350 

002350 012742 000043 

002354 005242 

002358 OOCOOG 

K2380 000277 

002382 000242 

002384 102401 

002388 100404 



002370 

002370 012742 000044 

002374 005242 

002378 000000 



tST34: 



INC (R2) 
CMP 134. (R2) 
BNE TST35-10 
iFIRST WITH C-BIT 

6cc 



ON 



SEC 
BCC 
BCS 



BRCl 
BRC2 



BRCl: 



6RC2: 



MOV 143. -(R2) 
INC -(Re!) 
HALT 

iCHECK WITH V-BIT OFF 

§CC 



BRC3: 



CLV 
BVS 
BMI 



MOV 
INC 
HALT 



BRC3 
TST35 



144. -(R2) 
-(RJ) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 

CC=0001: JUST C-BIT 

CHECK OPPOSITE CONDITION 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
WHICH FOLLOWS W/ 774 



<== 

(=: 
(=: 
<=: 



43 



MOVE TO MAILBOX 1 ««»»»»« 
SET MSGTYP TO FATAL ERROR 
IMPROPER BR U/ C=l 

CC=1110 

CHECK OPPOSITE CONDITION 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AMD 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 



MOVE TO MAILBOX I ******* 
SET MSGTYP TO FATAL ERROR 
IMPROPER BR W/ C=0 
OR SEQUENCE ERROR 



44 ««««««« 



<==: 
<sss 



3iKAAA.PH t;4 



1252 
1253 
1254 
1255 

\^ 

1258 
125<3 

iHl 
12b2 
12&3 
12bM 
12b5 

l! 

12&8 
12fc9 
1270 
1271 
1272 
1273 
1274 
1275 
127b 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
128& 
1287 
1288 
1289 
1290 

1291 002400 

1292 002402 

1293 00240b 

1294 002410 

1295 002412 
129b 

1297 
1298 
1299 

1300 002414 

1301 0C2M20 

1302 002422 

1303 002424 

1304 00242b 

1305 002430 
130b 

1307 



r^u TEST RACYll Z7r 

TE5T BRANCHES fiROUND C-BIT 



T3 



Ct- 



L02 



'b 14:01 PfiiE i33 



005212 

022712 000035 
001017 
005000 
001404 



012742 000045 

005242 

000000 

005200 

005400 

100404 » 



#««««»»»«#»«««««**»«»»»»»*»»»«*♦♦»»**»»**♦*»♦»♦♦♦♦♦♦♦♦♦♦♦♦«♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦»♦♦ 
SBTTL MICROCODE TESTS 

THE MICROCODE TESTS ARE USED TO VERIFY THE MICROPROGR.'^MM 
FLOW. THE GOAL OF THESE TESTS IS TO EXERCISE EVERY POSSIBLE 
BRANCH IN THE MICROPROGRAM FLOU. 

THE TEST EXERCISES EVERY BRANCH IN THE MICROCODE BY 
TESTING AT LEAST ONE INSTRUCTION FROM EVERY CLASS OF INSTRUCTION IN 
ALL POSSIBLE MODES. FOR EXAMPLE. TO TEST THE SINaE OPERAND INSTRUCTIONS, 
AT LEAST ONE SINGLE OPERAND INSTRUCTION IS VERIFIED IN ALL UNIQUE 
ADDRESSING MODES. BYTE MODES ARE ALSO TESTED. AS EACH NEW 
MODE IS INTRODUCED THE SAME INSTRUCTION IS TRIED AND TESTED IN 
A SMALL LOOP CONVENIENT FOR SCOPING. THE TEST IS SET UP USING 
ONLY INSTRUCTIONS AND ADDRESSING MODES WHICH HAVE BEEN PREVIOUSLY 
VERIFIED. 

IF THESE TESTS FAIL, CHECK THE RESULTS FOR A CLUE TO THE 

FAULT. 



THE CLR INSTRUCTION IS USED TO INTRODUCE EACH ADDRESSING 
MODE UITH THE SINGLE OPERAND INSTRUCTION. FOaOWING THE SEQUENCE CHECK, 
THE CLR INSTRUCTION IS EXECUTED AND A BRANCH TEST IS EXECUTED UHICH 
CHECKS THAT THE Z-BIT MAS PROPERLY SET. THIS SMALL TEST IS SELF-SUFFICIENT 
AND CAN BE SCOPED TO TROUBLE SHOOT ALL OF THE IR DECODE LOGIC AND 
MICROCODE FOR SOP INSTRUCTIONS WITH MODE 0. FOUOWING THIS TEST 
SEVERAL OTHER SOP INSTRUCTIONS ARE INTRODUCED WITH MODE 0. THESE 
INSTRUCTIONS MAINPULATE DATA AND SERVE TO CHECK THE DATA RESULTS 
OF THE SOP INSTRUCTIONS IN THIS TEST, THE DATA IN THIS TEST IS 
OPERATED ON BY EACH INSTRUCTION WITHOUT REINITIALIZING. 

TEST 35 TEST MODE 0 USING SOP INST. 



tST35: 



SOPOA: 



INC 
CMP 
BNE 
CLR 
BEQ 



MOV 

INC 

HALT 

INC 

NEG 

BMI 



(R2) 

,135. (R2) 
TST5b-10 
RO 

SOPOA 



145. -(R2) 
-(RS) 

RO 
RO 

SOPOB 



; UPDATE TEST NUMBER 

SEQUENCE ERROR? 

BR TO ERROR HALT ON SEQ ERROR 
•TRY THE CLEAR INST. 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=s=s 
CONDITIONAL BRANCH INST. AiO <=== 
REPLACE THE MOVE INSTRUCTION <==== 
WHICH FOLLOWS W/ 77b <==== 

MOVE TO MAILBOX I »«»««»» 45 »««»»«» 

SET MSGTYP TO FATAL ERROR 

CLR DID NOT SET Z-BIT 

TRY THE INCREMENT INST. 

TRY THE NEGATE INST. 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND <==== 



*^5IN0EC-11-DGKPA il 34 CPU TE£^ 





135 


1 1f>0 

1 jUo 












0 1 n 

1 JiU 




012742 


oil 




005242 


1 1 1 p 


nnpuun 

UUC tU 


000000 


1 1 
1 jl J 


r\n puup 


005100 


1 1 u 




001404 


1 1 1 C 






lilt 
i Jib 






1 "5 1 7 






1 '1 1 Q 






1 1 Q 




012742 


i JCU 


nnpucp 


005242 


1 13 1 


nnpucu 


OOOCOO 


1 IPS 












1 1PU 






t IPC 






1 ipfc 












t 13Q 
1 JCS 






1 IPQ 












1 TJI 
iJJi 






1 nP 






1 m 






1 

i jj~ 






1 TIC 






1 TH» 
i JJD 






1 

i <3<3r 


UUC~PD 


005212 


1 TJQ 
1 JJO 


nnputn 


022712 


1 TW 


UUC »D I 


001020 


1 mn 

1 J~U 


UUCiOP 


005000 


1 m 1 


nnPM7n 

UUC~' u 


005300 


1 mp 

I J~C 


nnPM7P 


100404 


1 

1 J~J 






1 luu 

1 J~~ 






1 J~P 






1 IMFt 

1 0 lO 






I m? 




012742 




nnpcnn 

UUCPUU 


005242 


1 IMP 


nnp«inp 


txioooo 






0002&1 


1 jp I 


no pent 


005500 


1 1C? 

1 JPC 


nnpcin 

UUCPIU 


001006 


1 JPO 


nnpci P 


000261 


i OP 1 


nn?cm 

UUCP 1 I 


005600 






100003 


1 1C(t 


UUCPCU 


005400 


1 JP' 


nnpcpp 

UUCPCC 


005300 


135B 


00252M 


001404 


1359 






13b0 






1361 






13&2 






13b3 


00252E> 





15' MODE 3 USING SQP IM£T. 



SOPOB: 



MOV 

INC 

HALT 

COM 

SFQ 



MOV 
INC 
HALT 



0fe-0CT-7b 14:01 



«46--(R2) 
-(RS; 

RO 

TST3& 



•47. -(R2) 
-(RS) 



PfiGE 184 



REPLflCE THE MOVE INSTRUCTION '==== 
WHICH FOLLOWS U/ 767 <==== 

MOVE TO MAILBOX i ******* 46 ******* 

SET MSGTYP TO FflTflL ERROR 

NEGATE DID NOT SET N-BIT 

TRY COMPLEMENT INST. 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST, AND <==== 
REPLACE THE HOVE INSTRUCTION <==== 
WHICH FOLLOWS W/ 761 <==== 

MOVE TO MAILBOX t »*»»«» 47 ««««««« 

SET MSGTYP TO FATAL ERROR 

CUMMULATIVE RESULT OF CLR.INC.NEG AND COM IN5TS. FAILED 
OR SEQUENCE ERROR 



«*»*«»««««««««««««««»««««««««««»*«««««««««««««»«««««««« 

THIS TEST INTRODUCES THE REMAINING SOP INSTRUCIONS AND TESTS 
THEM IN MODE 0. THE PURPOSE IS TO PROVIDE A BASELINE OF 
INSTRUCTIONS FOR USE IN T« SUBSEQUENT TESTS. SINCE THE MICROCODE FOR 
THESE INSTRUCTIONS IS IDENTICAL TO THAT ALREADY TESTED. ANY TROUBLE 
SHOOTING EFFORTS SHOULD BE AIMED AT THE ACTUAL IR DECODE AND ALU 
FUNCTIONING. 

TEST 36 TEST REMAIfCER OF SOP INSTS IN MODE 0 



tST36: 



SOPOC: 



INC 
CMP 
BNE 
CLR 
DEC 
BMI 



MOV 

INC 

HALT 

SEC 

ADC 

BNE 

SEC 

SBC 

BPL 

NEG 

DEC 

BEQ 



(R2) 
t36.(R2) 
TST57-10 
RO 
RO 

SOPOC 



t50.-(R21 
-(RS) 



RO 

SOPOD 
RO 

SOPOD 

RO 

RO 

TST37 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
INITIALIZE 
TRY DECREMENT INST. 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 775 

MOVE TO MAILBOX • ««««»«« 50 »««»»»« 

SET MSGTYP TO FATAL ERROR 

N-BIT NOT SET ON DEC 

INITIALIZE CARRY 

TRY ADD CARRY INST 

.•INITIALIZE CARRY 
•TRY SUBTRACT-CARRY 



INST 



SOPOD: 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 760 



N02 



•«AIN0EC-ll-0(iKfi(5 il/04 CPU TEST MACYll 27(732 ) 0fe-0CT-7b 14:Ci PfiGE 185 

OGKAfifl.PH T3b TEST REMAINDER OF SOP INSTS IN MODE 0 



1364 0G2526 012742 C03051 

1365 002S32 005242 
13&b 002534 OOOOOC 
1367 



nuv •51.-(R2) 
INC -(R2) 
HfiLT 



;nOVE TO fIfllLBOX t v 51 
;SET MSGTYP TO FflTflL ERROR 

; CUmULfiTIVE RESULT OF flDC,SBC,N£G AND DEC INSTS. 
: OR SEQUENCE ERROR 



FfilLE 



1^ * • 



B03 



C£"A:'i:£q OF 5:c INSTS'IN MODE C 



nr. _ - - 1 



'b H:01 -His 




13% 
13S7 

13Se 002572 
1399 gmSTS 



00S212 

8S!oii 

IQSCOO 
OOl'W 



0XC2: 



012742 0C00S2 

005242 

OOQOQO 

105200 
001404 



01 2742 000053 

005242 

000000 



THIS TEST INTRODUCES THE BYTE CONTROL LOGIC OF THE FROCESSDR. 
THE riOOE 0 BYTE HICROCODE IS TESTED. THE METHOD «C SEQUENCE 
OF TESTING IS THE SAME RS THAT USED IN THE SOP NODE 0 TESTS. 

TEST 37 TEST MODE 0 EVEN BYTE USING SOP INST 

tST37: 



SOPBOA: 



S0PB08: 



INC 
CUP 
BNE 
CLRB 
BEO 



nov 

INC 

HALT 

COHB 

BPL 

INCB 

SEO 



nov 

INC 
HALT 



(R2) 

•37.(R2J 
TST^O-IC 
RO 

SOPBQA 



•52. -(R2) 
RO 

SOPBOB 
RO 

TST40 



•53.-.R2; 
-CRS) 



; UPDATE TEST NUMBER 
; SEQUENCE ERROR? 
;BR TO ERROR HALT ON SEQ ERROR 
;TRY CLEARING EVEN BYTE OF REGISTER 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <== 
CONDITIONAL BRANCH INST. AND <== 
REPLACE THE HOVE INSTRUCTION <== 
WHICH FOLLOWS U/ 776 <=s 

NOVE TO I1AIL60X • ******* 52 ««««««« 

SET HSGTYP TO FATAL ERROR 

CLRB DID NOT SET Z-BIT 

TRY SETTING EVEN BYTE OF REGISTER 

;TRY INCREMENTING EVEN BYTE OF REGISTER) > 

TO SCOPE: aEAR THE RIGHT BYTE OF THIS <== 

CONDITIONAL BRANCH INST. AK) <== 

REPLACE THE MOVE INSTRUCTION <== 

WHICH FOLLOWS W/ 7Bfe <== 

MOVE TO MAILBOX I 53 ******* 

SET MSCTYP TO FATAL ERROR 
TEST CUMMULATIVE RESULT OF ABOVE BYTE INST. 
OR SEQUENCE ERROR 



lACYll 27r3c3 Cfc-0CT-7fa 14:01 
E'.EN 9YTE USING SOP INST 



pfi^E ib: 



tl3 
•♦IS 
-•15 

Ml/ 

419 
419 
420 

42: 

422 
423 
'42S 
M25 
M2b 
M27 
428 
429 
4M 
431 
432 
433 
43S 
435 
438 
437 
-•38 
439 

440 

4i: 



002&02 005212 

002feOH 022712 3C: 

002610 001014 

002612 005000 

002614 Q05C10 

002616 X1404 



0Q2620 0127M2 000054 

002b2M gOS2M2 

0Q2626 000000 

0Q26X 00S31Q 

002632 100003 

00263M 000261 

002636 005510 

002640 001404 



002642 

002642 012742 000055 

0026% 005242 

002650 000000 



»####♦####»»###»»#♦#♦»»#♦»*##»»#»*»«#####*♦»♦«♦#«♦♦♦♦♦#♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦'♦♦♦♦♦♦♦♦♦♦»* ^ 

THIS TEST USES THE CLR INSTRUCTION TO INTRODUCE ANC TEST 
SINGLE OPERAND flODE 1 INSTRUCTIONS. AGAIN. THE CLR INSTRUCTION 
IS USED TO INTRODUCE THE NICRXODE AND TO tEST THAT THE PROPER 
CONDITION CODES ARE SET. OTHER SOP INSTRUCTIONS ARE USED TO flANlPwL&'E 
COMNDN DATA TO VERIFY THAT THE CORRECT DATA IS PRODUCED. 

TEST 40 TEST MODE 1 USING SOP INST. 



t5T40: 



SOPIA: 



SOPIB: 



INC 
CNP 
BNE 
CLP 
CLR 
SEO 



NOV 

INC 

HALT 

DEC 

BPL 

SEC 

ADC 

5EG 



NOV 
INC 
HALT 



(R2) 

i40, (R2) 

TST41-10 

RO 

(RO) 

SOPIA 



954. -(R2i 
-(RJ) 

(RO) 
SOP IB 

(RO) 
TST41 



•55. -(R2) 
-iR2) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
INITIALIZE RO 
TRY CLEAR INST U/f10DE 



1 



TO SCOPE: 



CLEAR THE RIGHT BYTE OF THIS 
COrOITIONAL BRANCH INST. ATO 
REPLACE THE HOVE INSTRUCTION 
UHICH Foaous U/ 
HOVE TO MAILBOX I ######* 
SET nSGTYP TO FATAL ERROR 
CLR DID NOT SET Z-BIT 
TRY DECREMENT INST H/HODE 1 



775 
54 



«**«*«* 



; INITIALIZE CARRY 
;TRY AOD-CARRY U/MODE 



1 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAi. BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
UHICri FOLLOWS U/ 764 

HO^'E TO MAILBOX • 55 #»*♦*#* 

SET HSGTYP TO FATAL ERROR 
TEST CUHHULATIVE RESULT OF ABOVE INST 
OR SEQUENCE ERROR 



003 



1HM7 
1H»48 

1' ■ 

145H 
1* 
1» 
1' 

f I 

1' 

:%o 
i%i 

i%3 

1%7 
J%8 

:%3 

1H70 
1471 
1472 
iH73 
m7M 

:h75 

1M76 
1477 
1478 
iM7g 
149D 
14Bi 
1432 



t;^ •»*"» ' c»»." el's 



3t-::'-7b 14:31 PCiE 188 





002712 
®2714 
00271b 



002720 
002720 
002724 
03272b 



THIS TEST VERIFIES THE BYTE INSTRUCTION niCROCOOE FOR flODE 1 
SINGLE OPERMC INSTRUCTIONS. 

THIS IS THE FIRST PLACE THE SIGN EXTEND LOGIC IS EXERCISED 
AND VERIFIED. 

•TEST 41 TEST MODE 1 EVEN BYTE USING SOP INST 



12 000C4: 

001C17 



t3T41: 



10 

005110 
105010 
M1404 



012742 OOCOSfc 

005242 

000000 

•m 

105410 
100002 
105210 
001404 



012742 000057 

0C5242 

002000 



SOPBlfl: 



SOPBIB: 



INC 
CUP 
BNE 

CLR 
CLR 

con 

CLRB 
BEQ 



nov 

INC 

HALT 

INC 

BPL 

NEGB 

BPL 

INCB 

BEQ 



flOV 
INC 
HALT 



(R2) 

•41, (R2) 
TSTA2-IO 
RO 

(R05 
(RO) 
(RO) 
SOPBIA 



•5b.-(R2J 
-(R$) 

(RO) 

SOPBIB 

(RO) 

SOPBIB 

(RO) 

TST42 



•57 -(R2) 
-(R^) 



; UPDATE TEST NUTIBER 
SEQUENCE ERROR' 

;BR TO ERROR HALT ON SEQ ERROR 
: INITIALIZE RO 
! INITIALIZE LOC. 0 

TRY TO CLEAR BYTE 0 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=—= 
CONDITIONAL BRANCH INST. AND <==== 
REPLACE THE flOVE INSTRUCTION <==== 
WHICH FOLLOWS W/ 773 

HOVE TO MAILBOX i ******* Sb ******* 

SET nSGTYP TO FATAL ERROR 

CLRB DID NOT SET Z-BIT 

INCREMENT TO TEST WORD 

NEGATE: ODD BYTE=377 
; INCREMENT ODD 3YTE=0 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==s 
CONDITIONAL BRANCH INST. AND 

; REPLACE THE MOVE INSTRUCTION <===s 

WHICH FOLLOWS W/ 761 <==== 

jMOVE TO MAILBOX » ******* 57 
;SET MSGTYP TO FATAL ERROR 
CHECK CUMMULATIVE RESULT OF ABOVE INST 
: OR SEQUENCE ERROR 



E03 



■e 



'P 



003002 
003Q02 
003006 
003010 



00S212 




*************************************************** r ******************************** 

THIS TEST VERIFIES ThA" SINGLE OPERAND BYTE INSTRUCTIONS WILL 
FUNCTION CORRECTLY FOR 000 BYTES. 

THIS IS THE FIRST TINE THAT ADDRESS LINE 0 HAS BEEN 
EXERCISED. CHECKS ARE NAOE THAT THE PROPER BYTE IS MODIFIED AND 
THE CONDITION CODES ARE C«CKED. IT IS ALSO VERIFIED THAT THE JNADDRESSEC 
BYTE IS NOT ALTERED BY THE INSTRUCTION. 

TEST 42 TEST NODE 1 ODD BYTE USING SOP INST 



0000'i2 



tST42: 



012742 00006C 
00S2H2 
000000 
OOS300 
005210 
OQ5200 
105410 
100002 
105210 
001404 



012742 OOOCbl 
005242 
000000 



50PB1C: 



SOPBID: 



INC 

CUP 

BNE 

CLR 

CLR 

CON 

INC 

CLRB 

BEQ 



NOV 

INC 

HALT 

DEC 

INC 

INC 

NEGB 

BPL 

INCB 

BEG 



NOV 
INC 
HALT 



(R2) 

•42, (R2) 

TST^I3-10 

RO 

(RO) 

(RO) 

RO 

(RO) 

SOPBiC 



•bO.-(R2) 
-(R^J 

RO 

(RO) 

RO 

(RO) 

SOPBID 

(RO) 

TST43 



itbl.-(R2) 
-(R5) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ EPRGR 
INITIALIZE RO 
INITIALIZE LOC. 0 

;RO=ODD BYTE 

;TRY TO CLEAR BYTE 1 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <"= 
CONDITIONAL BRANCH INST. AND <==: 
REPLACE THE HOVE INSTRUCTION <==: 
WHICH FOaOWS U/ 772 <=== 

HOVE TO MAILBOX I »*»»*»» bO ******* 

SET MSCTYP TO FATAL ERROR 

CLRB DID NOT SET Z-BIT 

RO^UORO AOOR. 

INCREMENT TO TEST UORD 

R0=000 BYTE 

TRY TO NEGATE BYTE 1 

;TRY TO INCREMENT BYTE 1 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=== 

CONDITIOflflL BRANCH INST. AND <=== 

REPLACE THE HOVE INSTRUCTION <=== 

WHICH FOLLOWS W/ 757 <=== 

MOVE TO HAILBOX I »»«»«♦« bl *»»***# 

SET HSGTYP TO FATAL ERROR 
TEST CUMMULATIVE RESULT OF ABOVE INST. 
OR SEQUENCE ERROR 



F03 



:53<3 

1530 

153i 

1532 

1533 

153S 

1535 

1536 

1537 

1539 

:53<3 

1540 

15M1 

I54£ 

I5H3 

ISHM 

1545 

15% 

15H7 

1546 

i54S 

1550 

1551 

1552 

1553 

1554 

a 



.: :4 :pl' test 



'E5' : :x byte jsing sop inst 



■7b 14:01 



1557 
1558 
155S 
1560 
1561 
1562 
1563 
1564 
1565 

iH^ 

1568 
1569 
1570 
1571 
1572 
1573 
1574 
1575 

:57fc 



003012 
003014 
003020 
003022 
00302H 
003026 
003030 
003032 
003034 
003036 



0030% 
003050 




003060 
003062 
003064 
003066 



003070 
003C70 
003074 
X3076 



THIS TEST VERIFIES PIOOE 2 SINGLE-OPERfiMO INSTRUCTIONS. PREVIOUSLY 
TESTED INSTRUCTIONS ARE USED TO SET A POINTER IN RO TO LOC. 400. 
LOG. 400 IS INITIALIZED TO -1 BEFORE A CLR MODE 2 IS EXECbTED. 

THEN RO IS DECREMENTED BY TWO TO AGAIN POINT tq 400 BEFORE EACH 
OF SEVERAL MODE 2 INSTRUCTIONS ARE USED TO VERIFY THE DATA RESULTS OF 
THE TEST. THIS PROCEDURE ALSO VERIFIES THE PROPER INCREMENTING CF THE 
REGISTER. 

TEST 43 TEST MODE 2 USING SOP INST. 



005212 

022712 000043 

001023 

005000 

105100 

005200 

OOSOlO 

005110 

005020 

X14C4 



012742 000062 

005242 

000000 

005300 

005300 

005120 

100004 

005300 

005300 

005220 

001404 



012742 000063 

005242 

000000 



t5T43: 



50PZA: 



50P2B: 



INC 

CMP 

BNE 

CLR 

COMB 

INC 

CLR 

COM 

CLR 

BEQ 



MOV 

INC 

HALT 

DEC 

DEC 

COM 

BPL 

DEC 

DEC 

INC 

BEQ 



MOV 
INC 
HALT 



(R2) 

i43, (R2) 

TSTi|4-10 

RO 

RO 

RO 

(RO) 

(RO) 

(RO)* 

SOPZA 



•62. -(R2) 
-(RS) 

RO 
RO 

(R0) + 
S0P2B 
RO 
RO 

(RO)* 
TST44 



163. -(R2) 
-(RS) 



UPDATE TEST NUMBER 
SEQUENCE ERRORS 
BR TO ERROR HALT ON 5EQ ERBOP 
SET R0=400 



; CLEAR 400 

; INITIALIZE: 400=-l 

jTRY CLEARING UITH MODE 2 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 

; REPLACE THE HOVE INSTRUCTION 

UHICH FOaOMS W/ 771 
;MOVE TO MAILBOX I ******* 62 ******* 
SET MSGTYP TO FATAL ERROR 
;CLR INST DID NOT SET Z-BIT 
! RESET RO 

;TRY COMPLEMENTING UITH MODE 2 
; RESET RO 

;TRY INCREMENTING UITH MODE 2 

; TC SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. RTC 
REPLACE THE NOVE INSTRUCTION 

I UHICH FOaOUS U/ 755 

;MOVE TO MAILBOX • «M«««« 63 

SET MSGTYP TO FATAL ERROR 

CHECK CUNMULATIVE RESULT OF ABOVE INST 
: OR SEQUENCE ERROR 




G03 



M Am • P a • 

1577 
1578 

lis 

1561 
1582 
1583 
158S 
1585 
1586 
1587 
1568 
158S 
ISW 

1591 003100 
15% 003102 
15S3 m3106 

1594 003110 

1595 003112 

\m mil 

1596 003120 

1599 003122 

1600 003124 
IbOl 

1&02 
lb03 

ibS X3126 

1&C& 003132 

1E>07 003134 

lb08 00313E> 

Ibll 003144 

lbl4 003152 

lbl5 

Iblb 

ibl7 

lbl8 

lbl9 003154 
lb20 003154 

im w 

lb23 



"ES' nOCE 2 JSING 5CF INST. 



Ob-OCT-7b 14:01 Pfr&E iV. 



005212 

022712 000044 
001022 
005000 
105100 



THIS TEST VERIFIES MODE 2 SINGLE OPERAND INSTRUCTIONS UHICH 
fiDDRESS EVEN BYTES. RO IS SET TO 400 HHD USED TO INITIALIZE LOCATIO'S 
400 TO -1. CLRB INSTRUCTION IS THEN EXECUTED ON BYTE 400 'JITH 
MODE 2. 

RO IS THEN DECREMENTED BEFORE EACH OF SEVERAL MODE 2 INSTRUCTIONS 
mWICH are used to verify THE DATA RESULTS OF THE TEST. THIS PROCEDURE PLSC 
VERIFIES THE PROPER INCREMENTING OF THE REGISTER. 

TEST 44 TEST MODE 2 EVEN BYTE USING SOP INST. 



tST44: 



310 
005110 
10S02C 
001404 



012742 0000b4 
005242 



000000 
005300 
0^210 
105420 
100003 



S0PB2A: 



105220 
001404 



IbS 



012742 OOOObS 

8o§§o§ 



S0PB2B: 



INC 

CMP 

BNE 

CLR 

COMB 

INC 

CLR 

COM 

CLRB 

BEQ 



MOV 

INC 

HALT 

DEC 

INC 

NEGB 

BPL 

DEC 

INCB 

BEQ 



MOV 
INC 
HALT 



(R2) 

iM4, (R2) 

TST45-1Q 

RO 

RO 

RO 

(RO) 

(RO) 

(Ro;+ 

S0PB2A 



ib4.-(R2) 
-(R2) 

RO 
(RO) 
CRO) + 
50PB2B 

(80 )♦ 
TST45 



ib5.-(R2) 
-ink) 



; UPDATE TEST NUMBER 
; SEQUENCE ERROR' 
;BR TO ERROR HALT ON SEQ ERROR 
SET R0s400 



CLEAR 400 

INITIALIZE: 400=-l 

TRY TO CLEAT 400 U/MODE 2 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <== 
CONDITIONAL BRANCH INST. AND <=- 
REPLACE THE MOVE INSTRUCTION <==: 
WHICH FOLLOWS U/ 771 <==: 

MOVE TO MAILBOX • fff**** b4 ******* 

SET MSGTYP TO FATAL ERROR 

CLR DID NOT SET Z-BIT 

RESULT R0=400 

INC 400 TO TEST WORD 

TRY TO NEGATE EVEN BYTE 

; RESET Rg=4Q0 

;TRY INCREMENT OF EVEN BYTE 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=== 

CONDITIONAL BRANCH INST. AND <sss 

REPLACE THE HOS'E INSTRUCTION <=« 

WHICH FOLLOWS W/ 75b <=- 

MOVE TO MAILBOX i bS ******* 

SET MSGTYP TO FATAL ERROR 
TEST CUMWULATIVE RESULT OF ABOVE INST. 
OR SEQUENCE ERROR 



'fc 1H:01 




16: 

1 

16 

!63S 
1640 
1641 
1641 
164: 
1644 
1645 
1646 
1647 
lfc48 
1649 
1 650 
1651 
1652 
1653 
1654 
1655 
1656 
1657 
1658 

ibsg 

1660 
1661 
1662 
1663 
1664 
1665 
1666 
1667 
1666 



♦♦♦♦#*♦#♦♦####»♦♦♦♦##»♦#*»♦♦♦##*###»♦##♦*♦*«♦«♦«*♦♦♦♦♦♦♦♦*♦♦♦#♦♦♦♦♦»♦ » ************* 

THI5 TEST FOLLOWS THE SAME PROCEDURE OESCRIBEO IN Th£ PREVICLS 
TEST. HERE. THE BYTE INSTRUCTION IS USED TO ADDRESS AN ODD BYTE. 



003164 0C5212 
022712 

005000 

MOO 



^EST 45 TEST MODE 2 ODD BYTE USING SOP INST. 



***** 
***** 



******* 
******* 



WW > W 



rST45: 




10 105020 
12 001404 



M3214 012742 000066 

003220 005242 

003222 000000 

003224 005300 

003226 005300 

003230 0OS220 

003232 005300 

003234 105420 

003236 100003 

003240 005300 

003242 105220 

003244 001404 



003246 

003246 012742 000067 

003252 005242 

003254 OOOQOO 



S0PB2C: 



S0PB20: 



INC 

CMP 

SNE 

CLR 

COMB 

INC 

CLR 

COfI 

INC 

CLRB 

BEQ 



MOV 

INC 

HALT 

DEC 

DEC 

INC 

DEC 

NEGB 

BPL 

DEC 

INCB 

BEQ 



MOV 
INC 
HALT 



(R2) 
•43, (R2) 
TST^6-10 
RO 
RO 
RD 
(RO) 
(RO) 
RO 

(R0) + 
50PB2C 



«66.-(R2) 

RO 
RO 

(R0) + 
RO 

(R0)+ 

50PB2D 

RO 

(R0)+ 
TST46 



•67. -(R2) 
-IR2) 



UPDATE TEST NUMBER 
SEQUENCE ERRORS 
BR TO ERROR HALT ON SEO ERROR 
SET R0=400 



CLEAR LOC 400 
INITIALIZE: 400=- 
RO=ODD BYTE 
TRY TO CLEAR ODD 



BYTE 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
WHICH FOaOWS W/ 770 

MOVE TO MAILBOX • *»*»»#« 66 »**»*#♦ 

SET MSGTYP TO FATAL ERROR 

CLRB DID NOT SET Z-BIT 

RO=WORD AODR. 



INCRErCNT WORD 
POINT TO ODD BYTE 
TRY TO NEGATE ODD 



BYTE 



RESET RO TO ODD BYTE 
TRY TO INCREMENT ODD BYTE 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 753 

HOVE TO MAILBOX • »»**»»» 67 ««««««« 

SET MSGTYP TO FATAL ERROR 
TEST CUMMULATIVE RESULT OF ABOVE INST. 
OR SEQUENCE ERROR 



OGKflflfl.Pil T^5 'E= 



103 



-Ho: 



.^3 



Irl 

1679 

ill? 

1682 
1683 
IbSS 

:&8S 
1&66 
1687 
1688 
lb8S 
IbSO 
IfcSl 
ib^ 
16*33 
lfa9M 
Ib95 
ib% 
1697 

1696 
1699 
.700 
1701 
1702 
1703 
170H 
1705 
170b 
1707 
1708 
1709 
1710 
1711 
1712 
1713 
1714 
1715 

rifc 



003256 005212 

003260 022712 000046 

003264 001020 

003266 005000 

003270 105100 

003272 005200 

003274 005010 

003276 005030 

003300 001404 



003302 012742 000070 

003306 005242 

003310 000000 

003312 005300 

003314 005300 

003316 005130 

003320 100002 

003322 005230 

003324 001404 



003326 

003326 012742 000071 

003332 005242 

003334 000000 



***♦♦♦♦♦#♦♦♦♦#♦♦♦♦#♦****«♦♦♦#♦♦*♦»♦♦♦♦♦♦♦♦♦**♦«♦♦«»♦♦♦♦«♦♦»♦♦♦♦*♦♦♦♦♦♦■'♦♦♦♦♦♦♦+♦<♦♦♦ 

THIS TEST VERIFIES MODE 3 SINGLE OPERflMD INSTRUCTIONS. IT 
USES LOCfiTION 0 flS ITS TARGET DflTfl. A TABLE LOCATED AT LOC. 400 
THRU 402 IS USED TO SUPPlY THE ADDRESS OF LOCATION 0 TO ThE 
INSTRUCTIONS UNDER TEST. 

RO IS SET TO 400, THE START OF THE ADDRESS TABLE, AND A CLR 
INSTRUCTION IS EXECUTED WITH MODE 3 TO CLEAR LOC. 0. THEN RO 
IS DECREMENTED BY TWO AND TUG O^MER MODE 3 INSTRUCTIONS OPERATE ON 
LOC. 0 TO VERIFY THE DATA RESULIS OF THE TEST. THE PROPER INCREMENTING 
OF THE REGISTER IS ALSO VERIFIED IN THIS MANNER. 

IF A FAILURE IS DETECTED BE SURE TO VERIFY THAT THE TABLE 
(LOC. 400-402) HftS THE PROPER VALUES (0). 

TEST 46 TEST MODE 3 USING SOP INST. 



tST46: 



S0P3A: 



50P3B: 



INC 

CMP 

BNE 

CLR 

COMB 

INC 

CLR 

CLR 

BEQ 



MOV 

INC 

HALT 

DEC 

DEC 

COM 

BPL 

INC 

BEQ 



MOV 

INC 
HALT 



(R2) 

•46, (R2} 

TST47-10 

RO 

RO 

RO 

(RO) 

3(R0)'»- 

50P3A 



•70.-vR2) 
-(R2) 

RO 
RO 

3(R0)+ 
S0P3B 
a(RO)'»' 
TST47 



•71.-(R2) 
-(R2) 



; UPDATE TEST NUMBER 
; SEQUENCE ERROR' 
;BR TO ERROR HALT ON SEQ ERROR 
SET R0=400 



; CLEAR LOC 400 
•TRY TO CLEAR LOC 



0 USING MODE 3 



; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 772 

;MOVE TO MAILBOX i ##»»««« 70 **»#«»* 

;SET HSGTYF TO FATAL ERROR 
CLR DID NOT SET Z-BIT 

; RESET R0=400 

;TRY TO COMPLEMENT LOC 0 OF MODE 3 

;TRY TO INCREMENT LOC 0 W/MODE 3 

; TO SCOPE: CLEAR THE RIGHT BYTE CF THIS 
; CONDITIONAL BRANCH INST. AND 

REPLACE THE MOVE INSTRUCTION 
I WHICH FOLLOWS W/ 760 

:MOVE TO MAILBOX t ««««»«« 71 ««««ff« 

;SET MSGTYP TO FATAL ERROR 
CUMMULATIVE RESULT OF ABOVE INST FAILED 
OR SEQUENCE ERROR 



DGKMA.Pll 



1718 
1719 
1720 
1721 

172M 
172S 

m 

172S 
1729 
1730 
1731 
1732 
1733 

:73M 003336 

1735 003340 

1736 0033HH 

1737 0033% 
17^ 0033S0 

1741 0033Sb 

1742 003360 

1743 003362 

1744 003364 
1745 

1746 
1747 
1748 

1749 003366 

1750 003372 

1751 003374 

1752 003376 

1753 003400 

1754 003402 

1755 003404 

1756 00340b 

1757 003410 

1758 003412 

1759 003414 

1760 003416 

1761 00342C 
1762 

1763 
1764 
1765 

1766 X3422 

1767 003422 

1768 003426 

1769 003430 
1770 



:4 



37 ; —j; 



IflCVIl 27 
^ SCP INS^ 



«b~wCT-76 



JOS 



14:31 



*********************************************************************** 

this test verifies mode 3 single operand byte instructions 
uhich address even bytes. again, the target location 0 is used 
and the same table at 400 is employed. 

after pointing r4 to the table (400) and setting location 
c to a clrb instruction is used to clear byte 0. 

Several other mode 3 instructions are then used with the table 
TO verify the data results and the PROPER incrementing of the register. 

IF A FAILURE IS DETECTED, BE SURE THAT THE TABLE (LOCATION 400-402) HAS 
THE PROPER VALUES (0). 

«ft««f«fff««ff 

TEST 47 TEST MODE 3 EVEN BYTE USING SOP INST. 



0OS212 

022712 000C47 
001026 
005004 
105104 
»04 

JOO 

005010 
OOSliO 
105034 
001404 



012742 0000^2 

005242 

000000 

005304 

005304 

005234 

100006 

105434 

100004 

005304 

005304 

105234 

001404 



012742 000073 

005242 

000000 



tST47: 



S0PB3A: 



S0PB3B: 



INC 

CMP 

BNE 

CLR 

COMB 

INC 

CLR 

CLR 

COM 

CLRB 

8EQ 



MOV 

INC 

HALT 

DEC 

DEC 

INC 

BPL 

NEGB 

BPL 

DEC 

DEC 

INCB 

BEQ 



MOV 
INC 
HALT 



(R2) 

«47. (RS) 

TST§0-10 

R4 

R4 

R4 

RO 

(RO) 

(RO) 

a(R4)+ 

S0PB3A 



•72.-VR2) 
-CRS) 

R4 
R4 

3(R4)+ 

50P63B 

a(R4)-»- 

S0PB36 

R4 

R4 

a(R4)+ 
TST50 



•73. -(R2) 
-(R2) 



; UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERROR 
;SET R4=400 

; INITIALIZE LOC. 0=-l 

;TRY TO CLEAR EVEN BYTE 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND <==== 
: REPLACE THE MOVE INSTRUCTION <==== 

; WHICH FOLLOWS U/ 770 

:MOVE TO MAILBOX t ******* 72 ******* 

SET MSGTYP TO FATAL ERROR 

CLRB DID NOT SET Z-BIT 
; RESET POINTER 

;TRY INCREMENTING WORD 

;TRY TO NEGATE EVEN BYTE 



;TRY TO INCREMENT EVEN BYTE 

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 

CONDITIONAL BRANCH INST. AND <==== 

REPLACE THE MOVE INSTRUCTION <==== 

I UHICH FOLLOWS U/ 752 v====_ 

;MOVE TO MAILBOX I ******* 73 ******* j 
SET MSGTYP TO FATAL ERROR , 
CUMHULATIVE RESULT OF ABOVE INST FAILED 
OR SEQUENCE ERROR 



K03 



"i^INDEC-U-DiKAA 11 34 CPU TEST nflCYll 27(732J 0b-0CT-7b 14-01 

DGkflAflrPlI Tsr TE5' MODE 3 EVEN BYTE USING SOP INST. 



1771 

1772 

1773 

177M 

177S 

177& 

1777 

1778 

1779 

1780 

1781 

1782 

1783 

1784 

1785 

i78b 

1787 

1788 

178<9 

1790 

1791 

1792 

1793 

1794 

1795 

17% 

1797 

1798 

1799 

18CX} 

1801 

1802 

1803 

1804 

1805 

1806 

1807 

1808 

1809 

1810 

1811 

1812 

1813 

1814 

1815 

leib 

1817 

1818 

1819 

1820 

1821 

1822 



«#»»##»**#»»#»»»»»»»»»««♦*«♦*♦*♦♦»♦«♦♦**♦**»♦«♦♦♦♦♦*♦♦♦♦♦♦*♦*»♦**♦*♦*♦♦♦♦♦♦♦♦*♦♦♦♦♦♦ 

THIS TEST VERIFIES MODE 3 SINGLE OPERfiND 8YTE INSTRUCTIONS 
WHICH ADDRESS ODD 8YTES. THE TARGET IS 8YTE 1. A TABLE AT 
LOC. 400-406 IS USED. RO SERVES AS THE TABLE POINTER. 

RO IS INITIALIZED TO 400. LOC. 0 IS SET TO -1 USING THE , ^ 
FIRST TWO TABLE ENTRIES. A CLRB NODE 3 IS EXECUTED ON BYTE 1 USING 
TABLE ADDRESS AT 40H. RO IS DECREMENTED TO 402 AND SEVERAL SOP 
MODE 3 INSTRUCTIONS ARE USED TO VERIFY DATA RESULTS AND PROPER 
REGISTER INCREMENTING. 

THE TABLE (MOO-406) SHOULD CONTAIN 0,0,1,1 BEFORE AND 
AFTER THE TEST IS RUN. 

#»####*##»#»»#»*#»»»*»##»#»#»##»*»*»»»»*»»*»*#*«»»»*»*»*****»*«*******»«*********♦** 

TEST 50 TEST MODE 3 ODD BYTE USING SOP INST. 



003432 005212 

003434 022712 000050 

003440 001024 

003442 005000 

003444 105100 

003446 005200 

003450 005030 

M3452 005130 

003H54 105030 

003456 001404 



003460 012742 000074 

003%4 005242 

00346f> 000000 

003470 005300 

003472 005300 

003474 005300 

003476 005300 

003500 005230 

003502 105430 

003504 100002 

003506 10523C 

003510 0C1404 



003S12 

003512 012742 000075 

003516 005242 

003520 000000 



tSTSO: 



S0PB3C: 



INC 

CMP 

BNE 

CLR 

COMB 

INC 

CLR 

COM 

CLRB 

BEQ 



MOV 

INC 

HALT 

DEC 

DEC 

DEC 

DEC 

INC 

NEG6 

BPL 

INCB 

BEQ 



S0PB3D: 



MOV 
INC 
HALT 



(R2) 
•50. (R2) 
TST§1-10 
RO 
RO 
RO 

a(RO)-»' 
3(R0]^ 
a(RO)-^ 
S0PB3C 



«74.-iR2) 

-(RS) 

RO 
RO 
RO 
RO 

a(RO)-)- 

a(RO)+ 

S0PB3D 

acRO)-^ 

TST51 



175. -(R2) 
-(RS) 



; UPDATE TEST NUMBER 
SEQUENCE ERRORS 

;BR TO ERROR HALT ON SEQ ERROR 
;SET R0=400 

; INITIALIZE 
LOC 0=-l R0=404 
•TRY TO CLEAR ODD BYTE 

: REPLACE THE HOVE INSTRUCTION 

WHICH FOLLOHS M/ 771 
;MOVE TO MAILBOX • ««««#«« 7M ««««»»« 
SET MSGTYP TO FRTflL ERROR 

ICLRB DID NOT SET Z-BIT 
; RESET RO 

; POINT TO EVEN BYTE ADDR. 

; INCREMENT WORD 

•TRY TO NEGATE ODD BYTE 

;TRY TO INCREMENT ODD BYTE 

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 

I WHICH FOLLOWS W/ 754 

:MOVE TO MAILBOX « ******* 75 ******* 

SET MSGTYP TO FATAL ERROR 
CUMMULATIVE RESULT OF ABOVE INSTS FAILED 
OR SEQUENCE ERROR 




825 



C4 :bu test MflCYll 27(732) 0b-0CT-7b 

"E5^ MODE 3 ODD BYTE USING SOP INST. 



L03 



14:01 PfiGE 1% 



828 
82<3 
Q3D 
1831 
1832 
1833 
183H 



1837 
1836 
183S 
1840 
1841 
18M2 
1843 
1844 
1845 
184e> 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
185& 
1857 
1858 



003E22 005212 

003524 022712 C00051 

0Q3S30 301021 

003532 005000 

003534 105100 

003S3fc 005200 

003540 005040 

003542 001404 



003544 012742 00007b 

003550 005242 

003552 000000 

003554 005200 

003556 005200 

003560 005140 

003562 100004 

003564 005200 

003566 005200 

003S70 005240 

003572 001404 



003574 

003574 012742 000077 

003600 005242 

003602 000000 



TEST 51 TEST MODE 4 USING SOP INSTS 



tST51; 



S0P4fl: 



50P4B: 



INC 

CMP 

BNE 

CLR 

COMB 

INC 

CLR 

BEO 



MOV 

INC 

HALT 

INC 

INC 

con 

BPL 
INC 
INC 
INC 
BEQ 



MOV 
INC 
HfiLT 



(R2) 
#51, (R2) 
T5T52-10 
RO 
RO 
RO 

-(RO) 
S0P4fl 



•76. -(R2) 
-(R$) 

RO 
nu 

-iRQ) 
S0P4B 
RO 
RO 

-(RO) 
TST52 



i77.-(R2) 
-(RS) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
8R TO ERROR HALT ON SEQ ERROR 
SET R0=400 



;TRY TO CLEAR USING MODE 4 



TO SCOPE: 



CLEAR THE RIGHT BYTE OF THIl 
CONDITIONAL BRANCH INST. ANI 



REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 773 
MOVE TO MAILBOX M *«*««»» 7b «««»»«* 
SET MSGTYP TO FATAL PRROR 
CLR DID NOT SET 2-BIT 
RESET RO 

TRY TO COMPLEMENT USING MODE 4 
MOVE POINTER 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 757 

HOVE TO MAILBOX M »«»»»»» 77 »«»««»» 
SET MSGTYP TO FATAL ERROR 
CHECK CUMMULATIVE RESULT OF ABOVE INST. 
OR SEQUENCE ERROR 



iKAAA. pi; 



:E 4 USING SOP INS'S 



MQ3 

0b-0CT-7b 14:01 



PfiGE 1^' 



1 QCQ 








ISbU 








1 ne 1 

IBel 








lobe 








lob J 
















lobs 








lobb 








loo7 








lobS 








lob^ 








1S70 








1871 








lo7c 
















1 07U 








lo/'a 








io/b 








1877 








1878 


UUJbLn 


uUbclc 






OUdbUo 


n337 1 a 


□UUUbc 


1 oon 
looU 


UUJblc 


nn 1 n 1 7 




t DO 1 




nncnnn 




1 OQO 


UUJblb 


UUbUcU 




IBBo 








t oou 


UUJbcc 


nncncn 
UUbUbU 




1 ooc 


UUdbcn 


nn 1 unu 




IBob 








1 DO*? 

loo/ 








loob 








1 ooo 








1 oon 


UUJocb 


n 1 37U3 


nnn t nn 


t OQ f 

loH 


UUobdc 


nnc3u3 
UUbc'tc 






UUJbdM 


nnnnnn 






UUJbJo 


rmcsnn 




t OQU 


nn^un 
UUJbnu 


nncann 
UubcUU 








nnc 1 cn 




1 OQC 


nnicuu 


1 nnnns 






UUJbtb 


nncscn 
UUbcbU 




1 QOO 


nnoccn 


nn 1 unu 




\ OOQ 








1 Qnn 








1 an 1 
















1903 


003652 






190H 


003b52 


012742 


000101 


1S05 


003b5b 


005242 




ISQb 


003bb0 


000000 




1907 









THIS TEST VERIFIES 

USES LOCATION 0 flS ITS TARGET DATA. A TABLE LOCATED AT LOC. 



MODE 5 SINGLE OPERAND INSTRUCTIONS. T 

THRU 374 IS USED TO SUPPLY THE ADDRESS OF LOCATION 0 TO TnE 
INSTRUCTIONS UNDER TEST 

RO IS SET TO 37b. (THE START OF THE ADDRESS TABLE) +2, 
AND A CLR INSTRUCTION IS EXECUTED WITH MODE 3 TO CLEAR 
LOC. 0. THEN RO IS INCREMENTED BY TMO AND TWO OTHER MODE 3 
INSTRUCTIONS OPERATE ON LOC. 0 TO VERIFY THE DATA RESULTS OF 
THE TEST. THE PROPER DECREMENTING OF THE REGISTER IS ALSO 
VERIFIED IN THIS MANNER. 

IF A FAILURE IS DETECTED BE SURE TO VERIFY THAT THE TABLE 
(LOC. 372 THRU 374) HAS THE PROPER VALUES (0). 

TEST 52 TEST MODE 5 USING SOP INSTS 



tST52: 



S0P5A: 



50P5B: 



INC 

CMP 

BNE 

CLR 

CLR 

NEGB 

CLR 

BEQ 



MOV 

INC 

HALT 

INC 

INC 

COM 

BPL 

INC 

BEQ 



MOV 
INC 
HALT 



(R2) 

i52.(R2) 
TST§3-10 
RO 

(R0)+ 
RO 

a-(RO) 

S0P5A 



•100, -(R2) 
-(R2) 

RO 

RO 

a-(RO} 

S0P5B 

a-(RO) 

TST53 



•101, -(R2) 
-(R2) 



; UPDATE TEST NUMBER 
SEQUENCE ERRORS 
BR TO ERROR HALT ON SEQ ERROR 
SET R0=37b 



TRY TO CLEAR LOC 0 W/MODE 5 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=s== 
CONDITIONAL BRANCH INST. AND <==== 
REPLACE THE MOVE INSTRUCTION <sss= 
WHICH FOLLOWS W/ 773 <==== 

MOVE TO MAILBOX i »»««*»» 100 »»»««»# 

SET MSGTYP TO FATAL ERROR 

CLR DID NOT SET 2-BIT 

RESET RO 

TRY TO COMPLEMENT LOC. 0 W/MODE 5 

TRY TO INCREMENT LOC. 0 W/MODE 5 

TO SCOPE: CLEAR THE RIGHT BYTE CF THIS <==== 

CONDITIONAL BRANCH INST. AND <==== 

REPLACE THE MOVE INSTRUCTION <==== 
WHICH FOLLOWS W/ 761 

MOVE TO MAILBOX t «»«»»»« 101 «««»»*« 

SET MSGTYP TO FATAL ERROR 
TEST CUMMULATIVE RESULT OF ABOVE INSTS 
OR SEQUENCE ERROR 



N03 



nfllNOEC-ll-DGKftfl 11 QM CPU TEST 



DGKAAA.PU 



T52 



TEST nODE 5 



MACYll 27 1 732) 
USING SOP INST5 



Ob-QCT-7b 1M:01 PAGE iS8 



S 
9 
S 
IS 

19 
19 



1920 

1922 
1923 
1924 
192S 
192b 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
193M 
1935 
193& 
1937 
1938 
1939 
19M0 
19M1 
1942 
19M3 
19MM 
1945 
194& 
1947 



0Q3£)b2 
0Q3bb4 

003fa70 
003b72 
003b74 
003b7b 
003700 
003704 



00370b 
003712 
003714 
00371b 
003722 
003724 
003730 



003732 
003732 
00373b 
003740 



12 000053 
001020 
005000 
105100 
005200 

OOSObO 177400 
001404 



012742 000102 

005242 

000000 

OOSlbO 177400 
100003 

0052b0 17740LJ 
001404 



012742 000103 

005242 

000000 



«#«♦#««»»«»«#»«««»##♦#♦♦♦»»#»»♦#♦»##♦»###♦«♦♦#♦««♦#♦»#♦«♦♦♦♦«««♦♦♦♦♦♦♦♦♦♦*♦+♦♦♦»♦• 

THIS TEST VERIFIES MODE b SINGLE QPERfiND INSTRUCTICf S. IT 
USES LOCfttlON 0 flS ITS TflRGET DflTfi. RO IS SET TO 400 USING 
PREVIOUSLV TESTED INSTRUCTIONS AND ft MODE b CLR INSTRUCTION IS 
EXECUTED ON LOC. 0 USING RO AND fl -400 OFFSET. COM AND INC 
INSTRUCTIONS ARE THEN USED TO VERIFY THE DATA. 



TEST 53 TEST MODE b USING SOP INSTS 

:«««»«««»««««««««««««««»««»«««««««««««««««««««««««««««»»««*«*«««««««*«> 



tST53: 



**** 
**** 



SOPbA: 



SOPbB: 



INC 

CMP 

BNE 

CLR 

COMB 

INC 

CLR 

BEQ 



MOV 

INC 

HALT 

COM 

BPL 

INC 

BEQ 



MOV 
INC 
HALT 



(R2) 

153, (R2) 

TST54-10 

RO 

RO 

RO 

-400 (RO) 
SOPbA 



il02,- 

-(R25 



(R2) 



-400 (RO) 
SOPbB 
-400 (RO) 
TST54 



il03,-(R2) 
-(R25 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
SET R0=400 



TRY TO CLEAR LOCATION 0 U/MODE b 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 772 

MOVE TO MAILBOX t «««»«*» 102 ******* 

SET MSGTYP TO FATAL ERROR 

CLR DID NOT SET Z-BIT 

TRY TO COMPLEMENT LOCATION 0 W/MODE b 

TRY TO INCREMENT LOCATION 0 W/MODE b 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 7b0 

MOVE TO MAILBOX i »«»«»«« 103 »#»»»«» 
SET MSGTYP TO FATAL ERROR 
TEST CUMMULATIVE RESULT OF ABOVE INSTS 
OR SEQUENCE ERROR 



804 



••;;:nc£:-i;-: 



1%M 
1%5 
1%6 

1%7 

i%e 

1%S 
1970 
1971 
1972 
1973 
197H 
:97S 
I97b 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
198S 
198S 
1996 
1987 

:98e 



0037H2 



0037S4 
0037S6 
0037S0 
00376*4 



003768 
003772 
00377M 
X3776 
C04002 
004004 

oo«oio 



OOHDIE 
00H012 
OOH016 
034220 



00S212 

g27lg OOCCS-t 

005000 
105100 
005200 

005070 000CC2 
001404 



012742 0CC104 
005242 



000000 
005170 



000002 



00511 
100003 
005270 00C002 
001404 



012742 000105 

005242 

OODCOO 



♦##♦######♦•#♦♦#♦♦###♦####♦§#*»»♦###«#»####»#§####•♦####♦♦•♦#»#♦»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

THIS TEST VERIFIES MODE 7 SINGLE OPERAND INSTRUCTIChS. IT jSES 
THE POINTER TO LOC. 0 UHICH IS STORED ftT LOC. 402. „ 

RO IS SET TO 400 AND NODE 7 CLR INSTRUCTION IS 
EXECUTED UITH A ^2 OFFSET TO CLEAR LOC. 0. ^ , ^ , 

SEVERAL OTHER MODE 7 INSTRUCTIONS ARE THEN USED ON THE COfWOH 
wOCATION TO VERIFY THE DATA RESULTS. 

TEST 54 TEST MODE 7 USING SOP INST. 



rST54: 



S0P7A: 



S0P7B: 



INC 

CMP 

9NE 

CLR 

COMB 

INC 

CLR 

BEQ 



MOV 
INC 
HALT 

COM 
BPL 
INC 
BEQ 



MOV 
INC 
HALT 



(R2] 

154. (R2) 

TST§5-1C 

RO 

RO 

RO 

32(RC} 
S0P7A 



•104, -(R2) 
-(R25 

S2(R0; 
S0P7B 
32(R0) 
TST55 



■1C5,-(R2) 
-(R2^ 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
SET R0=400 



TRY TO CLEAR LOC. P H/MOOE 7 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <: 
CONDITIONAL BRANCH INST. AND <: 
REPLACE THE MOVE INSTRUCTION <: 
l«ICH FOaOHS U/ 772 <: 

HOVE TO MAILBOX • »««»# 104 ******* 

SET MSCTYP TO FATAL ERROR 

CLR DID NOT SET 2-BIT 

TRY TO COMPLEMENT LOC. 0 U/MOOE 7 

TRY TO INCREMENT LOC. 0 U/HOOE 7 

TO SCOPE: CLEAR THE RIGHT BYTE OT THIS c 

COrOITIONAL BRANCH INST. AND <: 

REPLACE T« MOVE INSTRUCTION <: 

miCH FOLLOWS U/ 760 i- 

MOVE TO MAILBOX • »»»**»# 105 ♦*#♦»#♦ 

SET MSGTYP TO FATAL ERROR 
TEST CUMHULATIVE RESULT OF ABOVE IHSTS. 
OR SEQUENCE ERROR 



1989 

1990 

1991 

1992 

1993 

199S 

1995 

19% 

1997 

1998 

1999 

2300 

2001 

2002 

2003 

2004 

2005 

200b 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

202B 

2027 

2028 



liNC SCP INS". 



004022 
004024 
0040X 
004032 
004034 
00403b 



004040 
004044 
0040% 
004050 
004054 
0040bO 
0040b2 
0040bb 



004070 
004070 
004074 
00407b 



005212 

022712 000C55 
001017 
0 05027 
177777 

x:404 



012742 OOOlCb 

005242 

000000 

005237 004034 
00S%7 177754 
100003 

005277 000012 
001405 



012742 000107 

005242 

000000 



THIS TEST VERIFIES PRO(iRM\ COUNTER ftODRESSINC UITH SOP 
INSTRUCTIONS. CLR MODE 77 IS USED TO CLEAR THE LOCATION FOLLOWING THE 
INSTRUCTION (SOPX). THEN SINGLE OPERAND INSTRUCTIONS UlTn HOOES 37. b7, 
77, USING INDIRECT POINTER SOPXAO ARE USED TO VERIFY THE DATA RESULTS 
OF THESE INSTRUCTIONS. 



Arc 



*i«ftftt«##***«*«#ftt**ft*ft#*ft»fttft*t«tfttf«««f»tttftftftftftMftftftft«tf «###«#«**#«»*«#*§«##*«*** 

.TEST 55 TEST SOP INSTRUCTIONS MOOES 2,3,b,7 UITH REGISTER 7 



tSTSS: 



SOPX: 



SOPfl: 



SOPB: 



INC 

CUP 

BNE 

CLR 

-I 

BEO 



nov 

INC 

HALT 

INC 

NEC 

SPL 

INC 

SEQ 



NOV 
INC 
HALT 



(R2) 

•55. (R2) 
S0P6 
CR7) + 

50PA 



tl0b,-(R2) 
-(R2i 

9IS0PX 

SOPX 
SOPB 
aSOPXAD 
TSTSb 



1107, -JR2) 
-{R25 



; UPDATE TEST NUMBER 
SEQUENCE ERRORS 
;BR TO ERROR HALT ON SEQ ERROR 
: CLEAR NEXT LOCATION: (SOPX) 
;USE MODE 27 

TO SCOPE: CLEAR THE RIGHT BYTE Of THIS <===s 
CONDITIONAL BRANCH INST. AND <=s=s 
REPLACE THE MOVE INSTRUCTION <=ss= 
WHICH FOLLOWS W/ 775 <==== 

MOVE TO MAILBOX • »#»»♦»# 10b **##*»♦ 

SET MSGTYP TO FATAL ERROR 

CLR DID NOT SET 2-BIT 

INC SOPX M/MOOE 37 

NEGATE SOPX W>^DE b7 

;INC SOPX W/MODE 77 

TO SCOPE: aEAR THE RIGHT BYTE Cf THIS <==== 

CONDITIONAL BRANCH INST. AND '.==== 

REPLACE THE MOVE INSTRUCTION <==== 

WHICH FOLLOWS W/ 7bl <=™ 



034100 30H03M 



SOPXAO: SOPX 



MOVE TO MAILBOX t »#»*«*♦ 
SET MSGTYP TO FATAL ERROR 
INC DID NOT SET Z-BIT 

OR SEQUENCE ERROR 
INDIRECT ADDRESS OF SOPX 



7bl 

107 »»»♦»#» 



— <^ ^ 
W w w « 

2032 
2C33 
203S 
2035 
2036 
2037 
2C38 
2C3S 

20H1 
2042 
20S3 
20MM 



204 



2050 
2051 



2054 



2057 



004102 
004104 
004110 
004112 

&nH 

004116 
004120 

004124 
00412b 
0041X 



004132 

0041- 



005212 

022712 00305b 

001010 

005000 

000277 

000244 

005700 

102403 

100402 

1C34C1 

001404 



2C60 



..(132 012742 000110 



'-7b IH'.Zl c 



************************************************************************************ 

THIS TEST VERIFIES SINGLE OPERAfC NON-flODIFYINC INSTRUCTIONS 
USING nOOE C. RO IS SET TO ZERO ftNO THE CONDITION CODES PRE SET 
TO T« COnPLE'CNT OF THAT EXPECTED BY THE INSTRUCTION. R TST INSTRUCTION 
IS EXECUTED «C CONDITIONAL BRANCHES ARE USED TO TES^ THE CONDITION 
CODES. 

TEST 5b TEST NODE 0 SOP NON-NODIFYINC 

*t**«t*tt*t*tf ***t#tM*«ft4t*ftt*«*ft«ftftf **«««»***«*«***#**««**** 



'STSb: 



SNHOA: 



INC 
CflP 
BNE 
ClR 

sec 

CL2 
TST 
BVS 

em 

BCS 
BEQ 



NOV 
INC 
HALT 



(R2) 

•5b. (R2) 
TST§7-1D 
RO 



RO 

SNHOfi 
SNNOA 
SNNOA 
TST57 



1110, 

-(R2; 



•(R2; 



; UPDATE TEST NUMBER 
•.SEQUENCE ERRORS 
;BR TO ERROR HALT ON SEQ ERROR 
: INITIALIZE R0=0 
:SET CCrlOll 

;TRY TST U/ MODE 0 
; CHECK THAT CC=01Q0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
COtCITIONAL BRANCH INST. WC 
REPLACE THE flOVE INSTRUCTION 
UHICH FOaOUS U/ 770 

MOVE TO MAILBOX I ******* HO ******* 
SET HSGTYP TO FATAL ERROR 
CONDITION CODES NOT SET PROPERLY 
OR SEQUENCE ERROR 



:e : SCO NON-f?ociFYi% 



CUT 



»7 



2%9 

cOTP 

2073 QQM1H2 
2077 OOMISH 

2081 OOMlbH 

2082 OOMlbb 

2083 OOMITO 
2084 





105700 
102402 
1Q140I 
100404 



2087 

S4{7i 012742 000111 

2090 00417S 005242 

2091 C04200 000020 
2092 



THIS TEST VERIFIES SINGLE QPERftND NQN-flODIFYING Br'TE INSTRUCTICNS UI'- "IZi . 
RO IS SET TO 377 AND COMPLEnENT OF THE EXPECTED CONOITIOH CODES 
IS LO«OED IN PSU. fl TSTB INSTRUCTION IS EXECUTED ftND THE RESULTS 
ARE CHECKEO WITH SEVERAL CQNQITIONAL BRANCH INSTRUCTIONS. 

"~ THE PROPER BYTE HAS TESTED. 



TH 



if S V^RIpfb THAT 



TEST 57 TEST NODE 0 EVEN BYTE M/ SOP NON-MODIFYING 



t5T57: 



SNflBOfi: 



INC 
CMP 
BNE 

CLR 

cone 
sec 

CLN 
TSTB 
BVS 
B^OS 

Bni 



flOV 
INC 
HALT 



(R2) 

•57, (R2) 
TSTbO-10 
RC 
RO 



RO 

SNNBOA 
SNMBOft 
TSTbO 



•lll,-iR2) 
-(R2' 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT Of, HQ EPROP 
INITIALIZE 
R0=377 
SET CCsOlll 

TRY TST EVEN BYTE 
CHECK CC=10C0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
UHICH FOLLOWS U/ 770 

MOVE TO MAILBOX I «»««#*« 111 ******* 
SET HSGTYP TO FATAL ERROR 
CONDITION COOES NOT SET PROPERLY 
OR SEQUENCE ERROR 



********** 
********** 



F04 



22% 
2C% 
52V 
2098 
20<N 
2100 

2:oi 

118! 

2:0M 

2105 
210b 
2107 
2106 
210S 
2110 
2111 
2112 
2113 
2114 
2115 
211& 
2117 
2118 
211<9 
2120 
2121 
2122 
2123 
2124 
2125 



00S2C2 0052 12 

004204 022712 OOOObO 

004210 001011 

004212 005000 

004214 005010 

004215 000277 
004220 000244 
004222 005710 
004224 102403 
004226 103402 
004230 100401 
004232 001404 



004234 

004234 012742 000112 

004240 005242 

00«242 000000 



*♦»♦♦#»♦#*»«»»♦«»♦»«♦»♦♦♦*♦•• t»**»«*«#***«»«*»*#»*»*«»***»«******»»»##t»»»»t ♦♦♦♦♦♦ >* 

THIS TEST VERIFIES SINGLE OPERPrC- INSTRUCTIONS UITH MODE 1. 
RO IS USED TO POINT TO fiND CLEftR LOC. 0. THE COMPLEMENT OF THE 
EXPECTED CONDITION COOES fiRE LOfiDED IN THE PSM. fk TST INSTRUCTION 
IS THEN EXECUTED ON LOC. 0 JSING RO AND CONDITIONPL BRANCHES TEST 
THE RESULTS. 

TEST hO TEST MODE 1 SOP NON-HODIFYING 



tSTbO: 



SNMIP: 



INC 
CMP 
BNE 
CLR 
CLR 

sec 

CLZ 
TST 
BVS 
BCS 
BMI 
SEQ 



MOV 
INC 
HALT 



(R2) 

TST&i-lO 

RO 

(RO) 



(RO) 

SNMIA 

SNMIA 

SNHIA 

TST61 



ill2,-(R2) 
-(R25 



UPDATE TEST NUMBER 
SEQUENCE ERRORS 
BR TO ERROR HALT ON 5E0 ERROR 
POINT TO LOC 0 
CLEAR too 0 
INITIALIZE 

cc=ion 

TRY TST U/ MODE 1 
CHECK CCsOlOQ 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 



MOVE TO MAILBOX • ###»### 
SET MSGTYP TO FATAL ERROR 
CCS NOT SET PROPERLY 
OR SEQUENCE ERROR 



767 
112 ******* 



<r 
< = 



G04 



5l2b 
2137 
2139 
2:2*3 
21 3G 
2131 
2132 
2133 
21 >4 
2135 
5:3fe 

C* J*' 

=138 
2139 
2140 
£iSl 
2142 
21^3 
2144 
2145 
21% 
2147 
2148 
2149 

111? 

2152 
2153 
2154 
2155 
215b 
2157 
3158 
2l5g 
21b0 
21bl 
21&2 
21b3 
2164 
21£>5 
21b6 
21b7 
21b8 
21b9 
2170 
2171 
2172 
2173 
£174 



''IN. 



THIS TEST SETS LCCftTION 0 TO 377 fiND THEN USES RO TO TEST 
THE EVEN BYTE fiND THE ODD BYTE USING SOP BYTE INSTRUCTIONS UITH MODE 1 . 
AGAIN. CONDITIONAL BRANCHES ARE USED TO VERIFY THE SETTING OF THE 
PROPEft CONDITION CODE BITS. 

TEST bl TEST MODE 1 BYTE INST. NON-MODIFYING 



0C4244 005212 

D0«24b C22712 OOOOfcl 

OC-1252 001C2b 

00425*^ 005000 

0042Sb 005010 

0042b0 105110 

0042b2 000277 

0042b4 00C250 

0OH2bb 105710 

004270 102402 

004272 101401 

004274 100404 



00M27b 

00427b 012742 000113 

004302 005242 

004304 000000 

00^*306 005000 

004310 00S200 

004312 000277 

004314 000244 

00H31b 105710 

004320 102403 

004322 103402 

004324 100401 

00432b 001404 



004330 

004330 012742 000114 

004234 005242 

00433b 000000 



tSTbl: 



SNMBIA: 



sNMBlB: 



SNMBIC: 



INC 
CMP 
BNE 
CLR 
CLR 
COMB 

see 

CLN 

TSTB 

BVS 

BLOS 

BMI 



MOV 

INC 

HALT 

CLR 

INC 

sec 

CLZ 

TSTB 

BVS 

BCS 

BMI 

BEQ 



MOV 
INC 
HALT 



(R2) 

ibl,(R2) 
TSTfe2-10 
RO 

(RO) 



(RO) 
SNMBIA 
SNMBIA 
SNMBlB 



ill3,-(R2) 
-(R2) 



RO 
RO 



(RO) 

SNMBIC 

SNMBIC 

SNMBIC 

TSTb2 



ill4, 

-(R25 



•(R2) 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERROR 

POINT TO LOC 0 

CLEAR LOC 0 

COMPLEMENT BYTE 0 

SET CC=0111 

TRY TST ON EVEN BYTE 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 7b7 



113 



;MOVE TO MAILBOX • ******* 
;SET MSGTYP TO FATAL ERROR 
; CCS NOT CORRECT 



:5ET CCslOll 

;TRY TO TST AN ODD BYTE 
; CHECK CC=0100 



TO SCOPE: CLEAR THE RIGHT BYTE CF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 752 



MOVE TO MAILBOX M #»»#»»♦ 
SET MSGTYP TO FATAL ERROR 
CCS NOT CORRECT 
OR SEQUENCE ERROR 



114 



H04 



5175 

irr 

217 
2183 
2181 
2192 
2183 
2194 
2195 



14:01 ChSE 235 



m 883 



2138 
2I8S 
2190 
2191 
2192 
2193 
219M 
2195 
21% 
2197 
2199 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
2209 
2210 
2211 
2212 
2213 
2214 
221S 
2£lb 



0043*46 

004354 
004356 
004360 
004362 
004364 
004366 
004370 



004372 
X4372 
004376 
004400 
00^402 
004404 
004406 



004410 
004414 
CC44 lb 



005212 

022712 0000b2 
001C20 



THIS TEST VERIFIES THE SINGLE-OPERAND NCN-NODIFYING INSTRUCTIONS 
JSING NODE 2. IT USES THE IDENTICAL PROCEDURE EMPLOYED IN THE 
MODE 1 TESTS. ADDITIONALLY, THE REGISTER IS CHECKED TO ASSURE THAT 
IT IS INCREMENTED PROPERLY. 

TEST 62 TEST MODE 2 WITH SOP NON-MODIFYING 

*«*»t*ftf«tftfft«ftftf»ftftftftfft«ftft*fftftftftftft««f««««ft»ftft«ft«ftftft«««««««***ft««««*ft*«**«t*****««*« 



tST62: 



no 

000277 
000244 
005720 
102403 
103402 
100401 
001404 



012742 000115 

005242 

000000 

005300 

005300 

001404 



012742 000116 

005242 

300000 



SNM2A: 



5NM2B: 



INC 
CMP 
BNE 
CLR 
CLR 

sec 

CLZ 
TST 
BV5 
BCS 
BMI 
BEO 



MOV 

INC 

HALT 

DEC 

DEC 

BEQ 



MOV 
INC 
HALT 



(R2) 

162, (R2) 
TST63-10 
RO 

(RO) 



(R0) + 
SNM2h 
SNM2A 
SNM2A 
SNM2B 



ill5,-(R2; 
-(R25 

RO 
RO 

TST63 



•116, -(R2) 
-(R2! 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEO ERROR 

INITIALIZE R0=0 

CLEAR LOC 0 

SET CC=1011 

;TRY TST U/ MODE 2 
; CHECK CC=0100 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 



;MOVE TO MAILBOX I *****#* 
,SET MSGTYP TO FATAL ERROR 
;CC'S NOT CORRECT 
; RESET RO 



767 
115 ««««««« 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
UHICH FOLLOWS W/ 760 
MOVE TO MAILBOX I ******* 116 #»###** 
SET MSGTYP TO FATAL ERROR 
MODE 2 DID NOT INC REQ CORRECTLY 
OR SEQUENCE ERROR 



2217 
2218 
2219 

III? 

2222 

2223 

222M 

2225 

2226 

2227 

2228 

222S 

2230 

2231 

2232 

2233 

223M 

2235 

223b 

2237 

2238 

2239 

22H0 

22M1 

2242 

22H3 

224H 

2245 

22% 

2247 

2248 

224S 

2250 

2251 

2252 

>4 
22S5 
2256 
2257 
2258 
225S 
22b0 
22S1 
22b2 
22S3 
2264 
2265 
22bb 
22&7 
22b8 
22bS 
2?70 
2271 
2272 



004M20 
0CM422 
004426 
004430 
004432 
004434 
004436 
004440 
004442 
004444 
004446 
004450 



004452 
0OH452 
004456 
00^460 
004462 
004464 



004466 
004472 
004474 
♦47 




, ;io 

004512 
004514 



004516 
004516 
004522 



it*****ii*ttiit**********i********************if *************************************** 

THIS TEST VERIFIES MODE 2 SINGLE OPERAND NON-flODIFYiNG BfTE 
INSTRUCTIONS IT USES RO TO POINT TO LOG. 0. UITH LOCfiTIOM 0 
SET TO 377. THE EVEN ftND ODD BYTE la TESTED WITH TSTB INSTRUCTIONS 
TO VERIFY tHE CORRECT CC ARE SET, THE REGISTER IS CHECKED FOR 
PROPER INCREMENTING. 

TEST 63 TEST MODE 2 - BYTE U/ SOP NON-MODll-YING 



0OS212 

022712 00C063 

001042 

005000 

005010 

105110 

000277 

000251: 
105720 
102402 
101401 
1004C4 



012742 000117 

005242 

000000 

005300 

001404 



012742 000120 

005242 

000000 

005200 

000277 

000244 

105720 

102403 

103402 

100401 

001404 



012742 000121 
C05242 



tST63: 



SNMB2P: 



SNMB2B: 



SNMB2C: 



SNnB20: 



INC 
CMP 
BNE 
CLR 
CLR 
COMB 

sec 

CLN 

TSTB 

BVS 

BL05 

BMI 



MOV 

INC 

HALT 

DEC 

6EQ 



MOV 
INC 
HALT 
INC 

sec 

CLZ 

TSTB 

BVS 

BCS 

BMI 

BEQ 



MOV 
INC 



(R2) 

«63, (R2; 

TST64-10 

RO 

(RO) 

(RO: 



(R0) + 
SNMB2A 
SNMB2A 
SNMB2B 



1117, -(R2) 
-(R2) 

RO 

SNMB2C 



1120, -iP2) 
RO 



{R0) + 

SNMB20 

SNMB2D 

5NMB2D 

SNnB2E 



il21,-(R2) 
-(R2' 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERRO' 

CLEAR RO 

CLEAR LOC 0 

SET LOC 0=377 

SET CC=0111 

;TRY TST OF EVEN BYTE 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 



MOVE TO MftlLBOX I ###«#«« 
SET HSGTYP TO FATAL ERROR 
CCS NOT SET CORRECTLY 
DECREMENT RO 



767 
117 ******* 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AW 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 761 

MOVE TO MAILBOX I »»»»#»! 120 »«»»»»« 

SET MSGTYP TO FATAL ERROR 

MODE 2 DID NOT INC REG CORRECTLY 

POINT TO ODD BYTE 

SET CC=1011 

;TRY TST OF ODD BYTE 
; CHECK CC'S=0100 



TO SCOPE: CLEAR T"c RIGHT BYTE OF THIS 
CONDITI. .AL BRANCH INST. AfC 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 745 



;MOVE TO MAILBOX t 

;SET MSGTYP TO FATAL ERROR 



121 



-:*':£:-:. :a^HH n z°i test 

.^AM.P:I TE5T MODE 2 - BVTE U 



JQ4 



HACYll 27.722) 0b-0CT-7b 14:01 PAGE cG" 



SOP NCN-nODIFflNC; 



2c73 
227M 
2275 

2278 
2279 
2280 
2281 
2282 
2283 
2284 



0C452S 000000 

004526 005300 

00^530 00530C 

004532 00140" 



8c4i4C 0CS242 
004542 OOOOCO 



£Nf1B2E: 



000122 



HHLT 
OEC 
DEC 
BEG 



KOV 
IHC 
Hi^LT 



SO 
RO 

TSTb4 



■122,-:R2> 



:CC*S NOT COCREC 



TO SCOPE: CLEAR THE RIGHT BY^E OF THIS 
CONDI TIONfiL BRANCH IfiST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 73b 
nOVE TO MAILBOX • ******* 122 ******* 
SET H5GTYP TO FATAL ERROR 
RO DID NOT INCREMENT PROPERLY 
OR SEQUENCE ERROR 



2285 
2?8{> 
2287 

2289 

2290 

2291 

2292 

2293 

2294 

2295 

22% 

2297 

2296 

2299 

2300 

2301 

2302 

2303 

2304 

2305 

23Qb 

2307 

2308 

2309 

2310 

2311 

2312 

2313 

2314 

2315 



:: ci zpu test 
'=3 i:de = 



nflCYll 27(732) 0b-0CT-7b 
BYTE SOP NON-flOOIFYINC 



K04 



14:01 PfiGE 208 



231b 
2317 
2316 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
232b 
2327 
2328 



004544 
0045% 
004552 
004554 
00455b 
0045b0 



»4 

0045bb 
004570 
004572 
004C74 
00457b 
004b00 



004b02 
004b02 
OO^bOb 
00%10 
004bl2 
004bi4 
004b lb 



004fe20 
004b24 
004b2b 



005212 

022712 QQ00b4 

001022 

005000 

00501Q 

10510D 

005300 

000277 

000244 

005730 

102403 

103402 

100401 

001404 



012742 000123 
005242 



THIS TEST VERIFIES MODE 3 SINGLE OPERAND NON-MODIFYING INSTRUCTIONS, 
ft POINTER IN ft TfiOLE AT LOC. 37b IS USED TO TEST LOCflTION 0. 
THE CCS AND THE REGISTER ARE CHECKED FOLLOUING THE 
TST NODE 3 INSTRUCTION. 

TEST b4 TEST MODE 3 U/ SOP NON-NODIFYING INSTS 



t5Tb4: 



000000 
005300 
105100 
001404 



012742 000124 

005242 

000000 



SNM3fi: 



SNM3B: 



INC 

CMP 

BNE 

CLR 

CLR 

C0M8 

DEC 

sec 

CLZ 
TST 
BVS 

ecs 

BMI 
BEQ 



MOV 

INC 

HALT 

DEC 

COMB 

BEQ 



MOV 
HftLT 



(R2) 

fb4, («2) 

T5Tb5-10 

RO 

(RO) 

RO 

RO 



acRO)-*- 

SNM3A 

SNM3A 

5NM3A 

SNn3B 



11123, -(R2) 
-(R2J 

RO 
RO 

TSTbS 



•124, -(R2) 
-(R2J 



UPDATE TEST NUMBER 

SEQUENCE ERRORS 

BR TO ERROR HALT ON SEQ ERROR 

R0=0 

CLEAR LOC 0 
R0=37b 

;5ET CC=1011 

;TRY TST W/ MODE 3 
; CHECK CC=0100 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST, AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 7b5 



123 ««««««# 



;MOVE TO MAILBOX tt »#»##»» 

SET MSGTYP TO FATAL ERROR 

CCS NOT CORRECT 

R0=377 
;R0=0 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 75b 
MOVE TO MAILBOX t #*#*#«» 124 ««««*«« 
SET MSGTYP TO FATAL ERROR 
MODE 3 DID NOT INC REG CORRECTLY 
OR SEQUENCE ERROR 



lACYU 27(732) 0b-0CT-7fa 
SOP NCN-nODIFYING INSTS 



L04 



14:01 PfiGE 209 




233M 
2335 
2336 

2337 

2336 
233S 
2340 
23M1 
23M2 
23M3 
234M 
23M5 
23% 
23H7 
2348 
234S 
2350 
2351 
2352 
2353 
2354 
2355 
235b 
2357 
2358 
2359 
23b0 
2361 
2362 
2363 
2364 
2365 
2366 
2367 
2368 
2369 
2370 
2371 
2372 
2373 
2374 
2375 
2376 
2377 
2378 
2379 
2380 
2381 
2382 
2383 
2384 



THIS TEST VERIFIES SOP NON-MODIFYING BYTE INSTRUCTIONS MODE 3 
LOC. 0 IS SET TO 377. TABLE fiT LOC. 402-4(j4 IS USED TO TEST 
BYTE 0 AND BYTE 1. THE REGISTER IS CHECKED FOR PROPER INCREMENTING ANC 
THE CC'S ARE VERIFIED 

THE TABLE AT LOC. 402-404 SHOULD CONTAIN 0 AND 1 BEFORE AND 
AFTER THE TEST IS RUN. 



004630 005212 

004632 022712 000065 

004636 001036 

004640 005000 

00%42 005010 

»44 105110 

}% ^100 

>50 005200 

004652 005720 

004654 000277 

004656 000250 

004660 105730 

004662 102402 

004664 101401 

004666 100404 



00%70 

00%70 012742 000125 

00%74 005242 

004676 000000 

004700 000277 

004702 000244 

004704 105730 

004706 102403 

004710 103402 

004712 100401 

004714 001404 



004716 

004716 012742 000126 

004722 005242 

004724 000000 

004726 005720 

004730 005710 

004732 100404 



TEST 65 TEST MODE 3 - BYTES U/ SOP NON-MODIFYING INSTS. 

tST65: INC (R2)/ ; UPDATE TEST NUMBER 

SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
R0=0 

CLEAR LOC 0 
LOC. 0 =377 



SNMB3A: 



SNMB3B: 



SNMB3C: 



SNMB3D: 



INC 
CMP 
BNE 
CLR 
CLR 
COMB 
COMB 
INC 
TST 

sec 

CLN 

TSTB 

BVS 

BLOS 

BMI 



MOV 
INC 
HALT 

sec 

CLZ 

TSTB 

BVS 

BCS 

BMI 

BEQ 



MOV 

INC 

HALT 

TST 

TST 

BMI 




****** 



acR0)+ 

SNMB3A 
SNMB3A 
SNMB3B 



•125, -(R2) 
-(R2) 



SCROl-^ 
SNM63C 
SNMBSC 
SNI1B3C 
SNMB30 



•126, -(R2) 
-(R25 

(R0)4 

(RO) 

TST66 



;R0=402 
;CC=01il 

;TRY TST OF EVEN BYTE 
; CHECK CC=1000 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 764 



125 



MOVE TO MAILBOX • #*##**» 
SET MSGTYP TO FATAL ERROR 
CC'S NOT CORRECT 
SET CC=1011 

TRY TST OF ODD BYTE 
CHECK CC=0100 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH F0LL0i4S U/ 



MOVE TO MAILBOX • ♦♦♦♦#♦« 
SET MSGTYP TO FATAL ERROR 
CC'S NOT CORRECT 
R0=410 



751 

126 ««««««« 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 



M04 



'1AIN0EC-li-:i^HA 11 04 CPU TEST 
DGKAAfl.Pll 'fc5 TEST flODE 3 - BYTES k 



06-0CT-7b 14:01 PfiGE 210 

SOP NON-MODIFYING INSTS. 



238S 

1^ 

2388 

238<3 

2390 

2391 

2392 

2393 

2394 

2395 

23% 

2397 

2398 

2399 

2400 

2401 

2402 

2403 

240H 

2405 

2H0E> 

2407 

2408 

2409 

2410 

2411 

2412 

2413 

2414 

2415 

241b 

2417 

2418 

2419 

2420 

2421 

2422 

2423 

2424 

2425 

242b 

2427 

2428 

2429 

2430 

2431 



004734 
004740 
004742 



004744 

004752 
004754 
00475b 
0047b0 
004782 
004784 
004788 
004770 
004772 
004774 



004778 
00477b 
005002 
005004 
00500b 
005010 



005012 
00501b 
005020 



012742 000127 

005242 

OCOOOO 



; REPLACE THE MOVE INSTRUCTION <==== 

; WHICH FOLLOWS U/ 742 <==== 

MOV il27,-iR2) ;MOVE TO MAILBOX I ******* 127 »««#»*» 

INC -(R2) ;SET MSGTYP TO FATAL ERROR 

HALT TSTB DID NOT INCREMENT RO CORRETCLY 

: OR SEQUENCE ERROR 

THIS TEST VERIFIES MODE 4 SOP NON-MODIFYING INSTRUCTIONS. 
LOC. 0 IS SET TO -1 AND THE CCS ARE SET TO THE COMPLEMENT OF THE 
EXPECTED RESULTS. RO AND SET TO 2 AND A TST MODE 4 IS EXECUTED. 
THE CCS ARE CHECKED WITH CONDITIONAL BRANCH INSTRUCTIONS AND THE REGISTER 
IS CHECKED FOR PROPER DECREMENTING. 

TEST bb TEST MODE 4 W/ SOP NON-MODIFYING INSTS 



005212 

022712 OOOObb 

001017 

005000 

005010 

005120 

000277 

000244 

005740 

102402 

101401 

100404 



012742 000130 

005242 

000000 

005700 

001404 



012742 000131 

005242 

000000 



tSTbb: 



SNM4A: 



SNM4B: 



INC 
CMP 
BNE 
CLR 
CLR 
COM 

see 

CLZ 

TST 

BVS 

BLOS 

BMI 



MOV 

INC 

HALT 

TST 

BEQ 



MOV 
INC 
HALT 



(R2) 

lbb.(R2) 
TSTt7-10 
RO 
(RO) 
(R0) + 



-(RO) 
SNM4A 
SNM4A 
SNM4B 



1130, -(R2) 
-(R25 

RO 

TSTb7 



1131, -(R2) 
-(R25 



UPDATE TEST NUMBER 

SEQUENCE ERRORS 

BR TO ERROR HALT ON SEQ ERROR 

R0=0 

LOC 0=0 

LOC 0=-l 

SET CC=1011 

TRY TST W/ MODE 4 
CHECK CC=0100 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ "~ 



;MOVE TO MAILBOX I ###«#« 
SET MSGTYP TO FATAL ERROR 
CCS NOT CORRECT 



7b7 
130 ******* 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 7bl 
MOVE TO MAILBOX I «*»»»«* 131 ##»«#♦* 
SET MSGTYP TO FATAL ERROR 
TST MODE 4 DID NOT DEC RO CORRECTLY 
OR SEQUENCE ERROR 



nAlNOeC-il-OGKAA II 



OQKAM.PU 



OH CPU TEST 
TEST MODE 



N04 

MACYll 27(732) 0b-0CT-7b 14:01 
4 «/ SOP NON-nODIFYINC INSTS 



PfiGE 211 



2435 






24j7 






3438 






243^ 






2440 






2441 






2442 






2443 




0052 12 


2444 


^g|2 


022712 


?445 


005030 


001C22 


244b 


005032 


jfci J* 

005000 


2447 


005034 


005010 


2448 


035036 


005110 


2449 


005040 


1051IX) 


2450 


005042 


005200 


2451 


005044 


000277 


2452 


0050% 


000250 


2453 


005050 


005750 


2454 


005052 


102402 


2455 


005054 


101401 


245£» 


005056 


100404 


2457 






2458 






2459 






24b0 






24bl 


005060 




24t»2 


005060 


012742 


2463 


005064 


005242 


2464 


005066 


000000 


2465 


005070 


005200 


2466 


005072 


105100 


c4b/ 


UObO/H 


0U14U4 


2466 






2469 






2470 






2471 






2472 


005076 


012742 


2473 


005102 


005242 


2474 


005104 


000000 


2475 







THIS TEST VERIFIES MODE 5 SOP NON-MODIFYING INSTRUCTIONS. 
IT USES fl POINTER AT LOC. 376 TO TEST LOG. 0. RO IS SET 
TO 400. A TST MODE 5 INSTRUCTION IS EXECUTED fiNO THE CCS CHECKED. 
RO IS CHECKED TO INSURE PROPER DECREMENTING. 

TEST 67 TEST MODE 5 U/ SOP NON-MODIFYING INSTS 



tST67: 



SNM5A: 



SNM5B: 



INC 
CMP 
BNE 

CLR 

CLR 

COM 

COMB 

INC 

sec 

CLN 

TST 

BVS 

BLOS 

BMI 



MOV 

INC 

HALT 

INC 

COMB 

BEO 



MOV 
INC 
HALT 



(R2) 

167. (R2) 

TST70-10 

RO 

(RO) 

(RO) 

RO 

RO 



a-(RO) 

SNMSfl 
SNM5A 
SNM5B 



11132, -(R2) 
-(R25 



RO 
RO 

TST70 



I133,-(R2) 
-(R2) 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEO ERROR 

R0=0 

LOC 0=0 

LOC 0=-l 

R0=377 

R0=400 

SET CC=0111 

;TRY TST W/ MODE 5 
•CHECK CC=1000 



TO SCOPE: CLEAR THE RIGHT 3YTE OF THIS 
CONDITIONAL BRANCH INST. AND 
: REPLACE THE MOVE INSTRUCTION 

^ UHICH FOLLOWS U/ 765 



132 



MOVE TO MAILBOX « «»♦**# 
SET MSGTYP TO FATAL ERROR 
CCS NOT SET PROPERLY 
R0=377 
R0=0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS W/ 756 
MOVE TO MAILBOX « «*»♦*»» 133 «f««ft«f 
SET MSGTYP TO FATAL ERROR 
MODE 5 DID NOT DEC RO CORRECTLY 
OR SEQUENCE ERROR 



B05 



2^7b 

5H93 

£-♦97 
2^88 

2M'f4 
24% 
24% 
2497 
24% 
24% 

2sao 

25G1 
2S02 
2503 
2504 
2505 



2506 
250S 
2510 
2511 
2512 
2513 
2514 
2515 
251& 
2517 



005106 
005110 
005114 
00511b 
005120 
005122 
005124 
005128 
OffiiaO 
0K132 
00513b 
005140 
005142 



005144 
005144 

m 

005154 
00515b 



0051b0 
0051b4 
Q351bb 



lACill c^r^z' 



Ofe-OC"'-7fa 1M:01 Ch;E 
K 5CP NCN-flCDIFiING INST5 



005212 
022712 
001C21 
005000 
005010 
005110 

igsigo 

000277 
000250 
005780 
102402 
101401 
100404 



THIS TEST VERIFIES MODE b SOP NCN-nODIFYiNG INSTRUCTIONS. 
RQ IS SET TO 377 AND ft MODE b TST INSTRUCTION IS EXECUTED 
USING m U€ (9i OFFSET OF -377. THE CCS ARE CHECKED AS h£L. 
AS RO TO INSURE IT UAS NOT ALTERED. 

tftft*««*««ftft«ft««ftt«»»t«ftft«fttftftft«ftftft«ftft«««ft««»««««ft«ft««ft«ftft*«ft*»*ft«***«ff***««>*«^****«t 

TEST 70 TEST MODE b U/ SOP NON-nOOIFYINC INSTS 



2C00' 



tST70: 



1774C1 



012742 0OC134 

00524 2 

000000 

105100 

001404 



SNTIbA: 



SNTIbB: 



C12742 
005242 
XOOOC 



000135 



INC 
CMP 
BNE 
CLP 
CLfc 

con 

COMB 

sec 

CLN 

TST 

BV5 

BLOS 

BNI 



flOV 

INC 

HALT 

COtIB 

BEQ 



NOV 
INC 
HALT 



(R2) 

170. iR2) 
TSTh-10 
fiO 

(RO) 
(RO) 
RO 



-377 (RD) 
SNMbA 
SNNbA 
SNNbB 



■134, -(R2) 
-(R2) 



RO 

TST71 



•135,-{R2) 
-{R2i 



UPDATE TEST NUMBER 

SEQUENCE ERRORS 

BR TO ERROR HALT CN SEO ERROR 

R0=0 

LOC 0=0 

LOC 0=-l 

R0=377 

SET CC=0111 

TRY TST U/ MODE b 
CHECK CCslOOO 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
COWITIOTM. BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
UHICH FOLLOUS U/ 7b5 



nOVE TO NAILBOX • ******* 
SET NSCTYP TO FATAL ERROR 
CCS INCORRECT 
ROsO 



134 ******* 



TO SCOPE: CLEAR T« RIGHT BYTE OF THIS 
COrCITIONfV. BRANCH INST. AND 
REPLACE T« NOVE INSTRUCTION 
WICH FOaOUS U/ 757 
MOVE TO HAILoCX I ******* 135 ******* 
SET NSGTYP TO FATAL ERROR 
TST KODE b INCORRECTLY CHANGED RC 
OR SEQUENCE ERROR 



COB 



25i8 

?s:<3 

?S21 
aS22 
2S23 

?52S 

?527 
?528 
2S2S 
35X 
2S31 
2533 
2S33 

2535 
2536 
2537 
2538 
253S 
2540 
25M1 
2542 
2543 
2544 
2545 
254f> 
2547 
2548 
2549 
2550 
2551 
2552 
2553 
2554 
2S55 
255C> 
2557 
2556 
255'i 



-flCili 2". 732. Cb-CC-^fa 
SZ? NCN-nODIFYiNG INSTS 



14:01 PfiOE 



THIS TEST VERIFIES flODE 7 SOP NON-flOOIFYiNG INSTRUCTIONS. 
IT USES fl POINTER TO LOG. 0 STORED AT LOG. 400 TO TST LOG. 0. 
RO IS SET TO 377 AND LOG. 0 IS TESTED THRU THE POINTER fiT 4C0 uSINS 
RO ANC AN OFFSET OF 1. 



005170 005212 

005172 022712 000071 

OCSlTt) 001C21 

005200 005000 

005202 005010 

005204 005110 

005206 105100 

005210 000277 

005212 000250 

005214 005770 XOOOl 

005220 102402 

005222 101401 

005224 1004C4 



005226 

005226 012742 0OC136 

005232 005242 

0O52>4 000000 

005236 105100 

005240 001404 



005242 012742 000137 
005246 005242 
0C525C XOOOO 



TEST 71 TEST NODE 7 U/ SOP NON-MODIFYING INSTS. 



tST71: 



**** 
♦♦♦♦ 



******* 
******* 



SNn7A: 



SNN7B: 



ING 

CNP 

BNE 

GLR 

GLR 

COtI 

GONB 

SGC 

CLN 

TST 

BVS 

BLOS 

BNI 



NOV 
ING 
HALT 
GONB 



MOV 
INC 
HALT 



(R2) 

■7l.(R2) 
TST^2-10 
RO 

(RO) 
(RO) 
RO 



SKRO) 
SNM7A 
SNM7A 
SNM7B 



•136, -(R2) 
-(R2i 



RO 

TST72 



•137, -(R2) 
-(R25 



UPDATE TEST NUMBER 
SEQUENCE ERRORS 
BR TO ERROR HALT ON SEQ ERROR 

LOG 0=0 
LOG 0=-l 
R0=377 
GG=0111 

TRY TST W/ MODE 7 
CHECK CCslOOO 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
GONDITIO*«L BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHIGH FOLLOWS U/ 



MOVE TO MAILBOX • ******* 
SET MSGTYP TO FATAL ERROR 
CCS NOT CORRECT 
R0=0 



765 

136 ♦♦***♦♦ 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
GOrCITIONAL BRANCH INST. AND 
REPLACE T« MOVE INSTRUCTION 
UHICH FOaOUS U/ 757 
MOVE TO MAILBOX • 137 ******* 

SET MSGTYP TO FATAL ERROR 
TST MODE 7 INCORRECTLY CHANGED RC 
OR SEQUENCE ERROR 



/ 



D05 



nt_ *r T. 



=5t»C 
?5b5 
lll^ 

35£>8 
2Sb'i 
?S70 
?571 
2S72 
aS73 
2S7H 
2S7S 
2S7S 
2577 
2S79 
2S7S 
2S80 
2S81 
2582 
2583 
258H 
2585 
256b 

Use 

2589 
2590 
2591 
2592 
2593 
259M 
2595 
25% 
2597 
2598 
2599 
2S00 
2b01 
2&Q2 
2b03 
2bOH 
2&05 
2b0b 
2b07 
2b08 
2b09 
2610 

2&n 

2612 
2&13 



*#fttft*ftftftfttt«««tft**4*tt*«ftftftttt*#*t««ttft**ftt#fttt*f«««**f«*t*****««*f«**t • 

THIS TEST VERIFIES MODE 0 DOUBLE OPERAfC INSTRUCTIONS. I' £E'= 
DftTfl IN RO «N0 PM AND USES "^HE ftOD INSTRUCTION TO TEST THE DCP 
niCROCOOE. 

TEST 72 TEST MODE 0 DOUBLE-OPERAND (DOP) INSTS. 



005252 
00525M 
005260 
005262 
00526M 
005266 
005270 
005272 
005274 



005276 
005302 
00530S 



005306 
005310 
005314 
005316 
005320 
005322 
00532H 
005326 
005330 



005332 
005336 
0053HC 



005212 

'12 220072 



rST72: 



J:006 
005C00 
005100 
005004 
060004 
005204 
X1404 



012742 0001H2 

005242 

000000 



INC 

zr 

BNE 
CLR 
COM 
CLR 
ADD 
INC 
BEQ 



MOV 
INC 
HALT 



10 



(R2) 

•72. (R2) 
TSn3- ■ 
RO 
RO 
R4 

P.O.RH 
R4 

TST73 



•140, -(R2) 
-(R2^ 



UPDATE TEST NUMBER 

SEQUENCE ERRORS 

BR TO ERROR HALT ON SEQ ERRCP 

R0=0 

R0=-1 

R4rO 

TRY ADD: R4r-i 
R4=0 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 772 
MOVE TO MAILBOX • »#*##»» 140 ******* 
SET MSGTYP TO FATAL ERROR 
ADO INST. FAILED U/ NODE 0 
OR SEQUENCE ERROR 



005212 

022712 000073 

001006 

005000 

005004 

0051X 

010004 

006204 

M1404 



012742 000141 

005242 

000000 



********************itik************************************************************** 

THIS TEST VERIFIES THE MOVE INSTRUCTION UITH MODE 0 TO MODE 0. 
THIS TEST IS NECESSARY BECAUSE THIS PARTICULAR INSTRUCTION UTILIZES UNlOLiE 
MICROCODE. 

TEST 73 MOV MODE 0 TO MODE 0 



tST73: 



INC 
CMP 
BNE 
CLR 
CLR 
COM 
MOV 
INC 
BEQ 



MOV 
INC 
HALT 



(R2) 

•73. (R2) 

TST74-10 

RO 

R4 

RO 

R0,R4 
R4 

TST74 



•141, -(R2) 
-(R25 



UPDATE TEST NUMBER 
SEQUENCE ERRORS 
BR TO ERROR HALT ON SEQ ERROR 
R0=0 
R4=0 
R0=-1 

TRY MOVE -1 TO R4 
INC R4 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH F0LL0i4S U/ 772 
MOVE TO MAILBOX • ##**#«* 141 ##»♦*#« 
SET MSGTYP TO FATAL ERROR 
MOVE FAILED MODE 0 TO MODE 0 
OR SEQUENCE ERROR 



2bS5 
2b&S 




2&i5 

2&:| 
Ibis 

2619 
2«>2C 
2621 
2622 
2b23 
2b2H 
2t2S 

0053M2 
00S3MM 
2S28 005350 



2t>31 
2(»32 
2B33 
2b34 
2635 
2636 
2637 
2638 
263S 
2640 
26H1 
26M2 
2643 
2644 
2645 
26% 
2647 
264B 
2649 
2650 
2651 
2652 
2653 
2654 
2655 
2656 
2657 
2658 
2659 
2660 
2661 
2662 



E05 



005360 
005364 
005366 
005370 
005372 
005374 
005376 
005400 
005402 



005404 
005410 
005412 
00S414 
005416 
005420 
005422 



005432 

m& 

005440 
005442 
00S44H 
005446 
005450 



005212 

022712 0C3C7- 
001051 



THIS TEST QUICKLY VERIFIES THE REMAINING DOP MODIFYING INS^RJCUCNS 
WITH nODE 0 TO PROVIDE ft BPSELINE FOR SUBSEQUENT TESTS. 
SINGLE OPERflNO INSTRUCTIONS ARE USED 70 SET UP DATA IN RO QND R4 
BEFORE EACH OF THE SEVERAL DOP MODIFYING INSTRUCTIONS ARE USED AND 
VERIFIED. 

TEST 74 TEST ALL THE DOP INSTRUCTIONS H/ SOURCE MODE 0 



ST74: 



OU 
X1404 



012742 0301H2 

005242 

000000 

005200 

005100 

005104 

040004 

005304 

001404 



012742 002143 

005242 

000000 

050004 

005204 

005204 

001404 



>742 000144 
000000 



DOPOA: 



OOPOB: 



1051( 
005004 
005104 
040004 
060004 
005204 



OOPOC: 



INC 
CflP 
BNE 
CLR 

nov 

SEQ 



MOV 

INC 

HALT 

INC 

COM 

COM 

BIC 

DEC 

BEQ 



MOV 

INC 

HALT 

BIS 

INC 

INC 

BEO 



MOV 

INC 

HALT 

CLR 

COMB 

CLR 

COM 

BIC 

ADD 

INC 



(R2) 

•74. (R2) 
TST^5-10 
RO 

R0.R4 
OO^OA 



il42 -(R2) 
-(R2i 

RO 
RO 
R4 

R0,R4 
R4 

OOPOB 



•143, -(R2) 

R0,R4 

R4 

R4 

DOPOC 



•144, -(R2) 
-(R2) 

RO 
RO 
R4 
R4 

R0,R4 
RO R4 

R4 



; UPDATE TEST NUMBER 
; SEQUENCE ERROR' 
;BR TO ERROR HALT ON SEQ ERROR 
:R0=0 

;TRY MOVE MODE 0,0 

TO SCOPE: CLEAR THE RIGHT BYTE OF "^HIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 775 

MOVE TO MAILBOX • *»»»»«» 142 ###»*« 

SET MSGTYP TO FATAL ERROR 

2-BIT NOT SET 

R0=1 

R0=177776 

TRY BIC: R4=i 
R4=0 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOaOWS W/ 763 

MOVE TO MAILBOX • ******* 143 tff«ff« 

SET MSGTYP TO FATAL ERROR 

BIC CLEAR RESULT INCORRECT 

TRY BIS: R4=177777 

;R4rO 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
WHICH FOLLOWS W/ 753 

MOVE TO MAILBOX • *«t*f*« 144 ««#*»*« 

SET MSGTYP TO FATAL ERROR 

RESULT OF BIS INCORRECT 

RQsO 

R0=377 

R4=0 

R4=177777 

R4=177400 

TRY ADD: R4rl77777 

R4=0 



<s: 
<== 



FOB 



.*'m:':1 27.73£* Cfc-GCT-7b 14:01 
:0P INSTRUCTIONS U SCJRCE MODE C 



2670 

2672 
2673 
267M 
2b75 
2fe76 
2fa77 
2678 
?fc7S 
2b80 

2&ei 

3f ' ■ 



2&£ 
2fe9H 
2685 
2b8& 
2fcfi7 

2b88 
2feSq 



C05H5M C127M2 2Q:i-45 

OOSHfaC X5242 

005Hi>2 000000 

006%M IbOOOH 

0OS4fet 105404 

005470 005204 

005472 001404 



005474 012742 GC214b 
005500 005242 
005502 000020 



d:foo: 



BLQ 



nov 

INC 

HftLT 

SUB 

NEGB 

INC 

BEQ 



nov 

INC 
rifiLT 



DOPOD 



ii45,-(R2) 

R0,R4 

R4 

R4 

T5T75 



•14b, -(R2) 
-(R2! 



♦ ♦♦ 



TO SCOPE: CLEAR THE RIGHT BYTE C' 

CONDI TIONfiL BRftNCH INST. ^ 
REPLACE THE HOVE INSTRJCTI 
UHICH FOLLOWS U/ 737 

MOVE TO MftlLBOX • ******* 145 ♦♦♦♦ 

SET MSGTYP TO FATAL ERROR 

RESULT OF ADD INCORRECT 

177401sR4 

R4S177777 

RD=0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. Af€ 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS U/ 727 
MOVE TO MAILBOX i ******* 14b »#»♦#*» 
SET MSGTYP TO FATAL ERROR 
RESULT OF SUB INCORRECT 
OR SEQUENCE ERROR 



• * * 

2fc9i 



2fc9W 
2i>% 
26% 
2b'37 
2b98 

2700 

2701 

2702 

2703 

270H 

2705 

2706 

2707 

2708 

270*3 

2710 

2711 

2712 

2713 

2714 

2715 

2716 

2717 

2718 

2719 

2720 

2721 

2722 

2723 

272M 

2725 

2726 

2727 

2728 

2729 

?'^30 

2731 

2732 

2733 

273M 

273S 
2736 
2737 
2738 
2739 
27-40 
2741 
2742 
2743 
2744 
2745 



GOB 

-a: 1 11 r-2£) 06-0CT-76 14:01 
:jP INStRuCTIONS U/ SOURCE MODE 0 



005504 
005506 
005512 
005514 
005516 
005520 
005522 
005524 



005526 
005532 
005534 
005536 
005540 



005542 
005546 
005550 
005552 
005554 
005556 



005564 
005566 
005570 
005572 
005574 
005576 
005600 



005602 
005606 
005610 



005212 
022712 
00:042 
005000 
005004 
005204 
020400 
003004 



012742 
005242 
000000 
020004 
002404 



012742 
005242 
000000 
005200 

020400 
001404 



012742 
005242 
000000 
005000 
005100 
005004 
030004 
001404 



012742 
005242 
OOOOQC 



THIS TEST VERIFIES MODE 0 OOP NON-MODIFYING INSTRUCTIONS. 
RO AND R4 ARE PRESET TO 0 AND 1 RESPECTIVELY. COflPARE INSTRUCTIONS ARE 
THEN EXECUTED AND CHECKED. FIRST R4 IS COMPARED TO RO THEN RO TO R4. 



TEST 75 TEST OOP NON-MODIFYING INST. U/ SOURCE MODE D 



000075 



tST75: 



*** 



******** 
******** 



000147 



CNHl: 



000150 



Dftf12: 



000151 



DNM3: 



COO 152 



INC 
CMP 
SNE 
CLR 
CLR 
INC 
CMP 
BGT 



MOV 

INC 

HALT 

CMP 

BLT 



MOV 

INC 

HALT 

INC 

CMP 

BEO 



MOV 

INC 

HALT 

CLR 

COM 

CLR 

BIT 

BEQ 



MOV 
INC 
HALT 



(R2) 

•75. (R2) 

TST>6-10 

RO 

R4 

R4 

R4.R0 
DNMl 



•147, -(R2) 
-(R25 



R0,R4 
DNM2 



•150,- 

-(R25 

RO 

R4,R0 
DNM3 



1151,- 

-(R25 

RO 
RO 
R4 

R0.R4 
DNft4 



•152,- 

-(R25 



(R2) 



(R2) 



iP2) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
R0=0 
R4=0 
R4=l 

TRY COMPARE R4 TO RO 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOaOUS U/ 773 

MOVE TO MAILBOX • «###«»« 147 ******* 

SET MSGTYP TO FATAL ERROR 

CC'5 NOT CORRECT FOR CMP 

TRY COMPARE RO TO R4 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 765 

MOVE TO MAILBOX • ##«#### 150 ******* 

SET MSGTYP TO FATAL ERROR 

CCS NOT CORRECT FOR CNP 

R4=0 

TRY COMPARE R4=l TO R0=1 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 756 

MOVE TO MAILBOX • ♦»#»«»# 151 ♦♦*»»♦* 

SET MSGTYP TO FATAL ERROR 

CCS NOT CORRECT (Z=l) FOR CMP 

RO=Q 

R0=177777 
RMrO 

TRY BIT RO TO R4 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 745 

MOVE TO MAILBOX • #*##»»# 152 »»#»##* 

SET MSGTYP TO FATAL ERROR 

CCS NOT COP^CT FOR BIT 



Has 



0DIFYI»*C INST 



3c 



274fe 
2"m7 
2-48 
27SS 
2750 
£751 
2752 

2755 
2756 

2757 

2758 

2759 

27b0 

27bl 

27b2 

2^fc3 

27b4 

27b5 

27b5 

2767 

27b8 

2769 

2770 

2771 

2772 

2773 

277M 

2775 

2776 

2777 

2778 

2779 

2780 

2781 

2782 

2783 

27B4 

2785 



QC5612 
XS61H 
005616 



005620 
005624 
X5626 



005630 
005632 
005636 
005640 
00S642 
005644 
005646 
005650 
00565? 
005654 



005656 
005662 
005664 



}5304 
3C0C 



03C0CM 

1X4:-* 



0*2742 c:::53 

0C5242 



DtC 
SIT 
BHI 



MOV 
INC 
HALT 



0b-GC'-7b 14:01 
SCJRCE nOOE C 

RH 

TS*7fc 



PhGE cii 



•153, -iR2; 
-(R2^ 



;RM= 177777 
;TRY BIT ftGftiN 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. fi'iC 
REPLACE THE flOvE INSTRUCTION 
UHICH FOLLOWS U/ 736 
MOVE TO MAILBOX I #♦»#»»» 153 ******* 
SET fISGTYP TO FATAL ERROR 
CCS NOT CORRECT FOR BIT 
OR SEQUENCE ERROR 



0C5212 

022712 000076 

001007 

005000 

005100 

005004 

005014 

005214 

061400 

CC14CH 



012742 000154 

005242 

OCOOOQ 



THIS TEST VERIFIES nODE 1 OOP INSTRUCTIONS. RO IS SET TO -1 
AND LOC 0 TO 1. R4 IS THEN CLEARED AND USED TO POINT TO LOG 0. 
IN THE ADD NODE 1 INSTRUCTION, LOC 0 IS ADDED TO RO AND THE 
RESULTS VERIFIED. 

TEST 76 TEST NODE 1 U/ OOP INST. 



tST76: 



INC 
CMP 
BNE 

CLR 

con 

CLR 
CLR 
INC 
ADD 
BEQ 



MOV 
INC 
HALT 



(R2) 

•76.(R21 

TST>7-10 

RO 

RO 

R4 

(R4) 

(R4) 

(R4).R0 

TST7^ 



•154 -(R2) 
-(R2) 



UPDATE TEST NUMBER 
SEQUENCE ERROR? 
BR TO ERROR HALT ON SEQ ERRCR 
R0=0 

R0=177777 
R4=0 
LOC 0=0 
LOC 0=1 

TRY ADD SOURCE MODE 1 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 771 
MOVE TO MAILBOX • «#«#«#* 154 ******* 
SET MSGTYP TO FATAL ERROR 
RESULT OF ADO INCORRECT 
OR SEQUENCE ERROR 



105 



27B& 
2787 
2738 

2791 

27S2 

2793 

279M 

2795 

27% 

2797 

2798 

2799 

2800 

28Ci 

2802 

2803 

280M 

2805 

280b 

2807 

2808 

2909 

2910 

2611 

2812 



^ w 1 w 



OOSbbb 
005870 
05567M 
00567b 
005700 
005702 
00570H 
00570b 
005710 
005712 



0057 14 
005720 
005722 



005232 
022712 
001007 
0O5C00 
005010 
005110 
00500M 
15100M 
10510H 
00140M 



012742 
005242 
OCOCOO 



Qb-0CT-7fc 14:01 cfiiE 219 



THIS TEST VERIFIES MODE 1 OOP BYTE INSTRUCTIONS UHICH ADDRESS 
EVEN BYTES. LOC. 0 IS SET TO -1 AND R4 IS CLEftRED. THEN R4 IS 
SET TO -1 USING A BISB THRU RO WITH MODE 1. 

"EST 77 TEST MODE 1 - EVEN BYTE U/ OOP INSTS. 



000077 



t5T7': 



000155 



INC 

CMP 

9NE 

ClR 

CLR 

COM 

CLR 

BISB 

COMB 

BEQ 



MOV 
INC 
HfiLT 



(R2) 

•77, (R2) 

tst1oo-io 

RQ 
(RC) 
(RO) 
R4 

(R0),R4 
R4 

TSTlCO 



»155,-(R2) 
-(P2) 



UPDPTE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON 5EQ ERROR 
R0=0 
LOC. 0=0 
LOC. 0=177777 
R4=0 

TRY MODE 1- EVEN BYTE W/ OOP 
R4=0 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOaOUS U/ 771 
MOVE TO MAILBOX t ******* 155 ******* 
SET MSGTYP TO FATAL ERROR 
RESULT OF BISB IS INCORRECT 
OR SEQUENCE ERROR 



JOB 



2314 
3815 
281b 

28:r 

2818 

2919 

2820 

2821 

2822 

2823 

2824 

2825 

282b 

2827 

2828 

282S 

28X 

2831 

2832 

2833 

283M 

2835 

283b 

2837 

2S38 

2B3g 

2840 

2841 

2942 



-4 ""ESf 

'EST nCDE 1 



005724 
00572b 
005732 
00S734 
00573b 
005740 
00S742 
005744 
00574b 
005750 



005752 
00575b 
0057b0 



005212 

0c!27l2 OOOICC 

001C07 

005000 

005010 

005110 

005004 

105104 

121004 

001404 



012742 0a015b 

0C5242 

000000 



nflCYll 27(732;' 0b-0CT-7b 14:01 ^h'^Z 220 
EVEN BYTE U' DOP INSTS. 



THIS TEST VERIFIES MODE 1 DOP NON-MODIFYING INSTRUCTIONS 
UHICH flDDRESS EVEN BYTES. LOC. 0 IS SET TO -1 ftND RO IS CLEARED 
AND USED AS THE ADDRESSING REGISTER. R4 IS SET TO 377 AND A 
NODE 1,0 CMPB INSTRUCTION IS USED THE RESULTS VERIFIED. 

TEST 100 TEST MODE 1 - EVEN BYTE U/ DOP NON-MODIFYING INST. 



tSTlOO: INC 
CMP 
BNE 
CLR 
CLR 
COM 
CLR 
COMB 
CMPB 
BEQ 



MOV 
INC 
HALT 



(R2) 

tl00.(R2) 

TSTlOl-lO 

RO 

(RO) 

(RO) 

R4 

R4 

(R0).P4 
TST161 



tl5b,-(RS) 
-(R2l 



UPDATE TEST NUMBER 
SECUENCE ERROR? 
BR TO ERROR HALT ON SEQ ERROR 
R0=0 
LOC 0=0 
LOC U=i77777 
R4=0 



R4=377 
TRY MODE 



1 - EVEN BYTE U/ DOP NON-MODIFYING 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 771 
MOVE TO MAILBOX • ******* 15b ******* 
SET MSGTYP TO FATAL ERROR 
RESULT OF CMPB INCORRECT 
OR SEQUENCE ERROR 



rAlNDEC-ll-DiKAt3 a DM CPU TEST 



K05 



OGkMA.PU 



'IOC 



nflCii: 27(732) 06-0CT-7b 14:01 PfiGE 221 
Even BYTE U/ OOP NON-MODIFYING INST. 



2857 
2858 
2858 
28&0 
2861 
28&2 
2883 
286.M 
28&5 
28b& 
28t)7 
28b8 

2%q 

2870 
2871 
2872 
2873 
287M 
2875 
2B7b 
2877 
2878 
287'3 
2880 
2881 
2882 
2883 
2884 
2885 
2e6& 
2887 



0057b2 005212 

005764 022712 000101 

005770 001020 

005772 005000 

005774 005010 

005776 105110 

006000 005110 

006002 005004 

006004 005104 

006006 111004 

006010 005704 

006012 001404 



006014 012742 000157 

006020 005242 

006022 000000 

006024 005110 

006026 111004 

006030 100404 



006032 012742 000160 
006036 005242 
006043 000000 



THIS TEST VERIFIES MODE 1.0 M0V8 INSTRUCTIONS 
UHICH ADDRESS EVEN BYTES. LOG. 6 IS SET TO 177400. RO IS CLEfiRED fiND 
R4 IS SET TO -1. MOVB fiRE USED TO MOVE BYTE 0 TO fi4. THIS 
VERIFIES THAT THE PROPER BYTE WAS SELECTED AND THAT THE SIGN-X-TEND 
FUNCTION WITH MODE 0. 

THEN LOC. 0 IS COMPLEMENTED AND THE SAME PROCEDURE EXERCISES 
THE LOGIC FOR COMPLEMENTARY DATA. 

THIS TEST EXERCISES UNIQUE MICROCODE. 

TEST 101 TEST MOV INSTRUCTION MODE 1,0 EVEN BYTE 



tSTlOl: INC 
CMP 
8NE 
CLR 
CLR 
COMB 
COM 
CLR 
COM 
MOVB 
TST 
BEO 



MOV 
INC 
HALT 
DOPl: COM 
MOVB 
BMI 



MOV 
INC 
HALT 



(R2) 

il01.(R2) 

TST102-10 

RO 

(RO) 

(RO) 

(RO) 

R4 

R4 

(R0),R4 

R4 

DOPl 



•157, -(R2) 
-(R25 

(RO) 
(R0).R4 
TST 102 



tl60,-(R2) 
-(R25 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
R0=0 
LOC 0=0 
LOC 0=177400 



R4=0 

R4=177777 
R4=0 

CHECK SIGN 



OF UORD 



TO SCOPE: CLEAR THE RIGHT 5YTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 767 

MOVE TO MAILBOX • ««««ft«f 157 ******* 

SET MSGTYP TO FATAL ERROR 

MOVB SHOULD SI<;N X-TEND 

LOC 0:177777 

DO MOVB U/ EVEN BYTE 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
UHICH FOLLOWS U/ 760 
MOVE TO MAILBOX M ******* 160 ******* 
SET MSGTYP TO FATAL ERROR 
MOVB SHOULD SIGN X-TEND 
OR SEQUENCE ERROR 



DGKWft.Pii no: 



3888 
2889 
2890 

m 

2893 

289M 

2895 

2896 

2897 

2898 

2899 

2900 

2901 

2902 

?903 

2S0H 

2905 

290t> 

2907 

2908 

290S 

2910 

2911 

2912 

2913 

2914 

291.5 

291b 

2917 



ZH CPU TEST ."IfiCYll 27(732,' 0fc-0CT-7b 

TE5T nOV INSTRUCTION flODE 1,0 EVEN BYTE 



LOB 



14:01 



cti. 



)bQ42 
144 
OOfcOSO 
Q0b0S2 
006054 
00b05b 
OObObO 
00b0b2 
00b0b4 
OObObb 
00b070 



0Qb072 
00b07b 
00b 100 



THIS TEST VERIFIES MODE 1 OOP INSTRUCT I ONJ WHICH REFERENCE 
ODD BYTES. LOC. 0 IS SET TO 177400. RO IS SET To 0 AND R4 IS 
SET TO 1. THE BISB INSTRUCTION USES THE DftTft IN BYTE 1 TC SET 8YTE 
THE RESULT IS CHECKED BY INCREMENTING THE WORD (LOC. 0) TO ZERO. 



0. 



TEST 102 TEST MODE 1-ODD BYTE W/ OOP INSTS. 



022712 0001C2 

OOICIO 

005000 

005010 

005004 

005204 

105114 

151410 

005210 

001404 



012742 OOOlbl 

005242 

000000 



tSTlOS: 



♦♦♦♦♦♦♦♦♦♦ 
********** 



INC 

CMP 

BNE 

CLR 

CLR 

CLR 

INC 

COMB 

BISB 

INC 

BEQ 



MOV 
INC 
HALT 



(RS) 

I102.(R2) 
TST163-IO 
RO 

(RO) 
R4 
R4 
(R4) 

(R4),(R0) 

(RO) 

TST103 



»lbl,-(R2) 
-(R25 



PDRTE TEST NUMBER 
EQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERROR 
R0=0 

LOC. 0=0 

R4=0 

R4=l 

LOC. 0=177400 

TRY TO BIS LOW ORDER BITS W/ MODE 1 
CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W' 770 
MOVE TO MAILBOX i «#«*#«# Ibl ******* 
SET MSGTYP TO FATAL ERROR 
RESULT OF BISB INCORRECT 
OR SEQUENCE ERROR 



MOB 



^HlNO£C-ll-DiKfiA 11 QM CPU TEST ^IfiCYll 27 i 732) 0b-0CT-7b 14: 01 PfiGE 223 

DGKA«fl.Pll T102 TE5T MODE 1-ODD BYTE U/ DOP INSTS. 



2918 
2919 
2920 



2923 



40 
29H1 
29M2 
2943 
294M 
2945 
29% 
2947 
2948 
2949 
2950 
2951 
2952 
2953 
£954 
2955 



006102 005212 
^104 0^2712 0001C3 

008112 
006114 
Q06H6 
006120 

006124 



THIS TEST VERIFIES MODE 2 DOP INSTRUCTIONS. LOC. D IS SET TO -1. 
RO IS CLEARED AND USED AS THE MODE 2 ADDRESSING REGISTER "^0 MOVE LOC. 0 
TO R7. THE DATA RESULTS ARE VERIFIED AND THE INCREMENTING OF THE REGISTER 
IS CHECKED. 

TEST 103 TEST MODE 2 U/ DOP INSTS. 



001015 
005000 
005010 
005110 
012004 
005204 
001404 



006126 012742 000162 

006132 005242 

006134 000000 

006136 005300 

006140 005300 

006142 001404 



006144 012742 000163 
006150 005242 
006152 000000 



tST103: INC 
CMP 
BNE 
CLR 
CLR 
COM 
MOV 
INC 
BEQ 



MOV 
INC 
HALT 
D0P2: DEC 
DEC 
BEQ 



MOV 
INC 
HALT 



(R2) 

•103.(R2) 
TST104-10 
RO 

(RO) 
(RO) 

(R0)+,R4 

R4 

D0P2 



•162, -(R2) 
-(R2i 

RO 
RO 

TST104 



«163,-(R2) 



UPDATE TEST NUMBER 

SEQUENCE ERROR? 

BR TO ERROR HALT ON SEQ ERROR 

R0=0 

LOC. 0=0 
LOC. 0=177777 
TRY MOVE MODE 2,0 
CHECK R4 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND <==== 
REPLACE THE MOVE INSTRUCTION <==== 
UHICH FOLLOWS H/ 772 <==== 

MOVE TO MAILBOX i ##***♦» 162 ******* 

SET MSGTYP TO FATAL ERROR 

RESULT OF MOV INST INCORRECT 

TEST RO AFTER MODE 2 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND <==== 
REPLACE THE MOVE INSTRUCTION <==== 
UHICH FOaOWS H/ 763 <==== 
MOVE TO MAILBOX • »»*«»»» 163 »*»»*»» 
SET MSGTYP TO FATAL ERROR 
REGISTER NOT INCREMENTED IN MODE 2 
OR SEQUENCE ERROR 



ll'OM CPU TEST rACYU 27(732 J 

03 ^E5T MODE 2 U/ OOP INSTS. 



NOB 

0b-0CT-7b 14:01 



PfiGE 22^ 



2^58 






2957 






2958 






2<35<5 






2<5bO 






2% I 






2%2 






2%3 






2%4 






2965 






2S&b 






2%7 






2Sb8 






2%9 


00b 154 


005212 


2S70 


00bl5b 


022712 


2S7I 


00blb2 


001016 


2S72 


00blb4 


005000 


2973 


OOblbb 


010010 


297M 


006170 


OOSUO 


2975 


006172 


142010 


297b 


006174 


105737 


2977 


{X36200 


001404 


2978 






2979 






2980 






2981 






2982 


006202 


012742 


2983 


00620b 


005242 


2984 


006210 


000000 


2985 


006212 


105137 


298b 


006216 


001404 


2987 






2988 






2989 






2990 






2«S91 


006220 


012742 


2992 


006224 


005242 


2993 


006226 


000000 


2994 







THIS TEST VERIFIES MODE 2 DOR BYTE INSTRUCTIONS WHICH ADDRESS 
EVEN 8YTES. LOC. 0 IS SET TO -1. RO IS CLEARED AND USED AS THE 
ADDRESSING REGISTER IN A TEST WHICH TRIES TO CLEAR BYTE 1 USING 
BYTE 0 DATA AND A BIC8. UNIQUE IN THIS TEST IS USE OF THE 
SAME ADDRESSING REGISTER FOR BOTH SOURCE AND DESTINATION. THE SOURCE AND 
DESTINATION IS CHECKED TO INSURE PROPER FUNCTIONING. 

TEST 104 TEST MODE 2 - EVEN BYTE W/ DOP INST. 



000104 

OOOQOl 

000164 
000000 

000165 



tST104: 



D0PB2A: 



INC 

CMP 

8NE 

CLR 

MOV 

COM 

BICB 

TSTB 

BEQ 



MOV 

INC 

HALT 

COMB 

BEQ 



MOV 
INC 
HALT 



(R2) 
tl04.(R2) 
TSTlfi5-10 
RO 

RO.(RO) 
(R&) 

(RO)+,(RQ) 

a«i 

D0PB2A 



1164, -(R2) 
-(R2) 

310 

TST105 



1165, -(R2) 
-(R2) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
R0=0 

LOC. 0=0 
LOC. [^-177777 

TRY TO CLEAR BYTE 1 FROM BYTE 0 W/ BICB 
CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOMS W/ 771 

MOVE TO MfilLBOX i ««»«»«« 164 «»«##«# 

SET MSGTYP TO FATAL ERROR 

BICB DESTINATION INCORRECT 

CHECK BICB SOURCE 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 762 
MOVE TO MAILBOX I ««»««« 165 «»#»««» 
SET MSGTYP TO FATAL ERROR 
BICB SOURCE INCORRECTLY CHANGED 
OR SEQUENCE ERROR 



<=: 
<=: 



OObZX 
00t>B32 
00b236 
OOfaSSO 



C0S212 
022712 

m:oi7 
ooscoo 



006252 
00b2SH 
00b2S6 



00b2b0 
00626H 



JIO 
005110 
105120 
U2004 
00520H 
001H04 



0127M2 
0052H2 



302H 00b272 
3025 OObZTM 
3025 



005740 
0057X 
001404 



•*a:!:i £7, 

E.EN 3^^E U' 



BOb 



Ofc-OCT-7fe 
OOP INST. 



•2c 



14:01 225 



*t*****ft««ft*««««*««**«***#**«t«**«t*ft*««««ft*****«ftt«ftf #*««******««««**«****«**«**«** 

THIS TEST VERIFIES MODE 2 DOP BYTE INSTRUCTIONS UHICH REFERENCE 
ODD BYTES. RC IS SET TO 1. LOC. 0 IS SET TO 177400. ftND P4 IS CLEWED. 
A MODE 2 flOVB USES RO TO fl6vE BYTE 1 TO R4. fH iNCftEHENT 
IS USED TO CHECK THAT Ttf PROPER BYTE MAS MOVED RND SIGN X-TENOED. 

*ttft**ftf«««ftttftftft««ftftftftft**f«t«fft««ftft«fftfttt««ftftfff«ttftt«t*«*tft«ft«f#ftft«ft«ftftt«»*«**« 

TEST 105 TEST nODE 2 - ODD BYTE U/ OOP INST. 



T5T105: 



0CC16b 



D0PB2B: 



30 gS 

30X 00527& 012742 000157 

3331 005302 005242 

3C32 005304 OCOQOO 



INC 

criP 

BNE 

CLR 
CLR 
CLR 
COfI 

cons 

flOVB 

INC 

5E0 



MOV 

INC 

HALT 

TST 

TST 

BEQ 



MOV 
INC 
HALT 



(R2} 
il05.(R2) 
TSTlftfe-lO 
RO 
R4 
(RO) 
(RO) 
(R0) + 
(R0)+,R4 
R4 

00P625 



iibb,-(R2) 
-(R25 

-(RO) 
RO 

TSTlQb 



tlb7,-{R2) 
-(R25 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
R0=0 
R4=0 

LOC. 0=0 

LOC. 0=177777 

LOC 0=177400: Rn=l 

TRY DOP MODE 2 H/ ODD BYTE 

CHECK RESULT OF HOVB 

TO SCOPE: CLEAR T« RlGHl BYTE OF THIS <==sr 
CONDITIONAL BRANCH INST. AND <==» 
REPLACE THE MOVE INSTRUCTION <s=sa 
WHICH FOLLOUS i4/ 770 <===s 

MOVE TO MAILBOX • ******* Ibb ******* 

SET MSGTYP TO FATAL ERROR 

RESULT OF MOVB INCORRECT 

BUMP RO DOUN BY 2 

CHECK RO 

TO SCOPE: CLEAR T« RI(iHT BYTE OF THIS 
COfCITIONAL BRANCH INST. ATC 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 751 
MOVE TO MAILBOX I #«»«##« 157 **ttftM 
SET MSGTYP TO FATAL ERROR 
MODE 2 BYTE DID NOT INCREMENT REG. CORRECTLY 
OR SEQUENCE ERROR 




COb 



3C3& 
X37 
X38 

331= 

30H7 
30H8 

3OS0 
3051 
3052 
3053 
3DS4 
3055 
3056 
3057 
3058 
3059 
30fcC 
3061 
3062 
3063 
30&H 
3065 
3066 
3067 
3068 
306'9 
307C 
3071 
3072 
3073 
3074 
3075 
3076 
3077 
3078 
307S 
3080 
3081 
3082 
3083 
3CW 
3085 
3086 
3087 

3:ee 



006306 
006310 
006314 
006316 
00632H 
006330 
006334 
006336 



006340 
006344 
006346 



006350 
006352 
0063S6 
006360 
006366 
006370 
00637H 
0064X 



006402 
006406 
006«10 



005212 

022712 ocnix 

001011 

012737 052525 QOOCOO 
012700 125252 
053700 000000 
005200 
001404 



012742 000170 
005242 

ococoo 



THIS TEST VERIFIES MODE 3 DOUBLE-OPERWC INSTRUCTIONS. 
LOC. 0 IS LOftDED WITH ftLTERNfiTING ZEROES AND Ot€S: (WD RO IS LOADED 
UITH ALTERNATING ONES AND ZEROES. A MODE 3 BIS iS USED TO SET RO 
TC -1 BY USING LOC. 0 AS THE SOURCE TO BIS THE ZEROES IN RO. THE 
RESULT IS TESTED BY INCREMENTING RO AND CHECKING FOR ZERO. 

TEST 106 TEST MODE 3 U/ OOP INSTS. 



tST106: 



INC 
CMP 
BNE 
MOV 
MOV 
SIS 
INC 
BEQ 



MOV 
INC 
HALT 



(R2) 

tlO&.(R2] 

TST167-IO 

t052S25,3tO 

tl2S252.R0 

310, RO 

RO 

TST107 



8170, -(R2) 
-(R2) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
MOVE 52525 TO LX. 0 
SET ALT. ONE AND ZERO IN RO 
TRY TO SET ALL OTHER BITS U/ MODE 3 
TEST RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE T« MOVE INSTRUCTION 
WICH FOaOUS U/ 767 
MOVE TO MAILBOX i ******* 170 *»#**## 
SET HSGTYP TO FATAL ERROR 
BIS U/ MODE 3 INCORRECT RESULT 
OR SEQUENCE ERROR 



THIS TEST VERIFIES MODE 3 DOUBLE OPERAND BYTE INSTRUCTIOrS l*ICH 
ADDRESS EVEN BYTES. BYTE 0 IS SET TO ALTERNATING I'S AND O'S; BYTE 1, 
ALTERNATING O'S AND I'S. RO IS CLEARED AW A BISB IS USED TO 
SET THE LOU BYTE OF RO TO 252. 

*«ff*«f«fff««f Iff «ft««t«f«ft««ftt««t««f»««ff««f««f«f«*ftf««f «««««#«««»«««*««««««*«**##* 

TEST 107 TEST flOOE 3 - EVEN BYTE U/ OOP INSTS. 



005212 




tST107: INC 


022712 


000107 


CMP 


001011 




BNE 


012737 


052652 OOCOOO 


MOV 


005000 




CLR 


153700 


000000 


BISB 
CMP 


022700 


000252 


X1404 




BEQ. 



012742 000171 

005242 

000000 



MOV 
INC 
HALT 



(R2) 

•107, (R2) 
TSTliO-10 
•52652,310 
RO 

9l0.R0 
§25^, RO 
TSTllo 



•171, -(R2) 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERROR 

NOVE rS AMD 0' PATTERN TO LOC. C 

ROsO 

TRY R0=252 U/ MODE 3 - EVEN BYTE 
BISB U/ EVEN BYTE SUCCESSFUL' 



THIS 
AND 



TO SCOPE: CLEAR THE RIGHT BYTE OF 
CONDITIONAL BRANCH INST. 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 767 
MOVE TO MAILBOX • ******* 171 ******* 
SET MSGTYP TO FATAL ERROR 
BISB U. MODE 3 - EVEN BYTE FAILED 
OR SEQUENCE ERROR 



<s:ss 



00b 

3fc-CCT-7fc 14:21 
:.E'i B^TE h OOP INS"5. 



•3c 



3C9^ 
X9S 

30% 

3^7 

3C99 
3C9S 

2:on 

3i0i 
3102 
3103 
3104 
3105 
310& 
3107 
3108 
310S 
3110 
3111 
3112 
3113 
3114 
311S 
311& 
3117 
311B 
3119 
3120 
3121 
3122 
3123 
3124 
312S 
312& 
3127 
3126 
3129 
3130 
3131 
3132 
3133 
3134 
3115 
3136 
3137 
3138 
3139 
3140 
3141 
3142 
3143 
3144 



006412 
006414 
006420 
006422 
006MX 
006432 
006436 
006442 



006444 
006450 
006452 



006454 
006456 
006462 
00646M 
006470 
00647M 
006500 
006504 
006510 
006514 



It********************************************************************************** 

THIS TEST VERIFIES MODE 3 DOUBLE OPERftNO BYTE INSTPjCTIONS 
yHICH ADDRESS ODD BYTES. THE SAME PROCEDURE USED IN PREVIOUS 
TEST IS USED HERE. THIS TIME BYTE 1 IS USED AS THE SOURCE e^TE. 
T« EXPECTED RESULT IS: RO = 125. 



TEST 110 TEST nODE 3 - ODD BYTE M/ OOP INSTS. 



005212 




tSTllO: INC 


022712 


0001 iC 


cnp 


OOICU 




BNE 


012737 


052652 00020C 


nov 


005000 
153700 




CLR 


000001 


BISB 

CUP 


022700 


000125 


X1404 




BEQ 



212742 00C172 

005242 

000000 



005212 
022712 
001015 
0127M 
014037 
064037 
144037 
154037 
024037 
001411 



000111 

006536 
006536 
006536 
006536 
006537 
006536 



MOV 
INC 
HALT 



(R2) 

illO,(R2) 
TSTlll-10 
152652, SMO 
RO 

ail.RO 

I125,R0 

TSTlll 



•172, -(R2) 
-(R2^ 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERROR 

MOVE rS AND O'S PATTERN TO LOC 

R0=0 

TRY R0=152 W/ MODE 3 - ODD BYTE 
R0=125' 



♦♦♦♦♦♦♦♦♦♦♦ 
*********** 



TO 



CLEAR THE RIGHT BYTE 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 767 
MOVE TO MAILBOX • »#»««»♦ 172 ♦♦♦»»** 
SET MSGTYP TO FATAL ERROR 
BISB U/ MODE 3-000 BYTE FAILED 
OR SEQUENCE ERROR 



THIS TEST VERIFIES MODE 4 DOUBLE OPERAND INSTRUCTIONS. 
THE TEST USES HOOE 4 ADDRESSING UITH REGISTER 0 TO HOVE THRU A 
TABLE OF OPERANDS. THE TABLE OF OPERANDS AND THE UORK LOCATION IS 
STORED FOaOMING THE TEST CODE. A SERIES OF 5 OOP INSTRUCTIONS UTILIZES 
THE DATA IN THE TABLE TO CVaE THE UORK LOCATION TWU A SET OF 
VALUE. THE DATA HAS BEEN CHOSEN TO INSURE THAT NO SINGLE ERROR UILL 
GO UNDETECTED. MORD AND BYTE INSTRUCTION ACCESSING BOTH EVEN AND 
ODD AQORESSES ARE IN THE TEST. THE LISTING SHOWS THE 
EXPECTED INTERNEOIATE RESULT AS EACH INSTRUCTION IS EXECUTED. 

TEST 111 TEST MODE 4 U/ OOP INSTS. 



tSTlll: INC 
CMP 
BNE 
MOV 
MOV 
ADO 
BICB 
BISB 
CMP 
BEO 



(R2) 
•U1,(R2) 
D0P4 
•TBL1,R0 
-(R0),3ITBL1 
-(R0),3ITBL1 
-(R0),5ITBL1 
-(R0),3ITBL1*1 
-(RO).aiTBLl 
TST11& 



UPDATE TEST NUflBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
INITIALIZE RO 
TBL1=12S2S2 
TBL1=000377 
TBLI:000252 
TBL1=125252 
CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

CONDITIONAL BRANCH INST. AND t==: 
REPLACE THE HOVE INSTRUCTION ==: 



3H9 
3149 
3150 
3151 
3152 
3153 

3:5M 

ill 

3158 
3159 
3lb£ 
31&1 

3ib-* 
31b5 
31b& 
3lb7 
3l&e 
3lb«J 
3170 
3171 
3172 
3173 
317M 
3175 
317b 
3177 
3178 
3179 
3180 
3181 
3182 
3183 
318M 
3185 

^1 
3188 
3189 
3190 
3191 
2192 
3193 



EGb 

fWCY'l 2r.73£ Ofc-:C^-rb H:01 PAiE £c8 



DCb51b 
OObElb 012742 
=2 0C524fi 



006526 12S252 
006530 052652 
006532 053125 



006540 
006542 
0065% 
006550 
006554 
006560 
006564 
006570 
006574 
006600 



005212 
022712 
001015 
012700 
015037 
065037 
145037 
155037 
025037 
001411 



000112 

006624 
006536 
006536 
006536 
006537 
006536 



OOP I^6TS. 
DCP4: 



INC -.R2' 
HALT 



^lOVE TO MAILBOX t #«♦«### 173 ♦♦♦♦♦♦♦ 

SET fISGTYP TO FftTflL ERROR 
RESULT OF flODE 4 IN5TS. INCCRPE:' 
OR SEQUENCE ERRCR 



125252 
52652 
53125 
125252 
TBLl: 0 

THIS TEST VERIFIES MODE 5 DOUBLE OPERAND INSTRUCTIONS. 
THE TEST USES AN ADDRESS TABLE STORED FOLLOWING THE TEST CODE. 
THIS Tf«LE IS SIMPLY A TABLE OF ADDRESS POINTERS UHICH ADDRESS 
THE DATA TABLE USED IN THE PREVIOUS TEST. THE TEST IS IDENTICAL TO 
THE PREVIOUS TEST EXCEPT THE DATA IS REFERENCED USING THIS ADDRESS 
TABLE AND MODE 5 ADDRESSING. (SEE PREVIOUS TEST). 

TEST 112 TEST MODE 5 W/ DOP INSTS. 

##**♦♦♦#♦♦♦♦*»*«*»#»»»»»»»»»»»#**»»»««»«#♦»♦*#»#♦♦*»»*#♦♦###♦#*###♦♦#*#**»*#*»*♦♦♦♦ 



tSTliJ 



INC (R2) 

CMP 1112, (R2) 

BNE OOPS 

MOV •TBL2+2.R0 

MOV S-(RO),dlTBLl 

ADD a-(RO),atTBLl 

BICB 3-(R0),aiTBLl 

3ISB a-(RO),aiTBLl^l 

CMP a-(R0),3lTBLl 

BEG TST113 



006602 




D0P5: 


006602 


Q12742 000174 

» 




006612 


006526 




006614 


006530 




006616 


006531 




006620 


006532 




006622 


006534 


TBL2: 



MOV 
INC 
HALT 

TBLl-10 
TBLl-6 
TBLl -5 
TBLl-4 
TBLl -2 



•174, -(R2) 
-(R25 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
INITIALIZE RO 
TBL1=125252 
T8L1=000377 
TBLU000252 
TBL1=125252 
CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLCUS U/ 763 

MOVE TO MAILBOX • »#**#«* 174 
SET MSGTYP TO FATAL ERROR 
RESULT OF MODE 5 INSTS. INCORRECT 
OR SEQUENCE ERROR 



'm5 



Cfe-OC 



FOb 



si? 



00bC>2b 
00bb32 
QQb634 

00b{»54 



00£>£>7 



00S700 
00b70M 
00i>70£i 



006710 
00b71E 
0Cb71b 
006720 
00672S 
006732 
006'**" 
!^7% 
00675M 
Mfc7b2 



005212 
022712 
001022 
012700 
016037 
066037 
146037 
1S6037 
026037 
DC 1404 



THIS TEST VERIFIES MODE b DOUBLE OPERftfC INSTRUCTIONS. 
IT USES THE SOME DftTft ftS THftT USED IN THE MODE 4 TESTS. 
THIS TIME THE DftTft IS ftCCESSED USING MODE b. RO IS SET 
TO POINT TO THE MIDDLE OF THE TABLE. THE TftBLE IS ftCCESSED FROM 
BOTTOM TO TOP BY VARYING IriE OFFSET IN THE MODE b INSTRUCTIONS. 
THE DATA RESULTS ARE IDENTICAL TO THOSE EXPECTED IN THE MODE 4 
TESTS. 

^« 

TEST 113 TEST MODE b U/ DOP IhSTS. 



005212 
022712 
X1022 
012700 
017037 
067037 
IHTn*?? 

157037 
027037 

001^*04 



000113 

006532 
000002 
0 00000 
177777 
177776 
177774 



tSTll3: 



006536 
006536 
006536 
006537 
006536 



012742 000175 

005242 

000000 



INC 

CMP 

BNE 

MOV 

MOV 

ADD 

BICB 

BI5B 

CMP 

BEQ 



MOV 
INC 
HALT 



(R2) 

1113, (R2} 

TSTli4-10 

•TBL1-4,R0 

2(R0),akTBLl 

OCRO) aiTBLl 

-l(R05,aiTBLl 

-2(R0),aiTBLl+l 

-4(R0),aiTBLl 

T5T114 



il75,- 



(R2) 



UPDATE TEST NUMBER 

SEQUENCE ERRORS 

BR TO ERROR HALT ON 5EQ ERROR 

INITIALIZE RO 

TBL 1=125252 

TBL1=000377 

TBLls000252 

TBL1:125252 

CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 756 
MOVE TO MAILBOX I »»*«»« 175 »*»»»#* 
SET MSGTYP TO FATAL ERROR 
RESULT OF MODE 6 INSTS. INCORRECT 
OR SEQUENCE ERROR 



THIS TEST VERIFIES MODE 7 DOUBLE OPERAND INSTRUCTIONS. 
THIS TEST USES THE SA«E ADDRESS TABLE AND DATA TABLE USED BY 
THE MODE 5 TESTS. THIS TIME THE DATA IS ACCESSED USING NODE 7, 
RO IS SET TO POINT TO THE MIDDLE OF THE ADDRESS TABLE IN THE MODE 5 
TEST. THE TABLE IS ACCESSED FROM BOTTOM TO TOP BY VARYING THE OFFSET 
IN THE NODE 7 INSTRUCTIONS. THE DATA RESULTS ARE IDENTICAL TO 
THOSE EXPECTED IN THE MODE S TESTS. 

TEST 114 TEST MODE 7 W/ OOP INSTS. 



000114 

006616 
000004 

000002 
nrsnnnn 

177776 
177774 



006536 
006536 
006536 
006537 
006536 



tSTi:4: INC (R2) 

CMP ill4,(R2) 

BNE TSTllS-lO 

nOV iTBL2-4.R0 

MOV a4(R0),dlTBLl 

ADD a2(R0),aiTBLl 

BICB aO(RO),aiTBLl 

BI5B a-2(Ru;,3iiTSLi'»-l 

CMP a-4(R0),aiTBLl 

BEQ T5T115 



UPDATE TEST NUMBER 
SEQUENCE ERRORS 
BR TO ERROR HALT ON SEQ ERROR 
INITIALIZE RO 
TBLU125252 
TBLU000377 
TBL1:000252 

: TBL 1=125252 
; CHECK RESULT 



3353 
3^51 








¥E 








3cS3 








3254 


Oub- b4 
00b. < 3 
00b77£ 


L..2 ■^z 


to 


3255 


333£4c 




3256 
3257 


M ^ «* 










3259 








3259 








32b0 
i2tl 














32&C 








3<;b3 








32bH 








3?b5 








32 bb 








32fc7 








32b8 








32b9 








3{:70 


00b774 


005212 




3271 


00b77b 


022712 


000115 


3272 


0070C2 


001026 




32' 3 


007004 


012700 


125252 


3274 


0070 10 


000261 




3275 


007012 


006100 




327b 


007014 


102004 




3277 


00701b 


103003 




3273 


007020 


022700 


052525 




007024 


0014DM 


. 


3290 








3281 








3282 








3283 








JcBS 








3d85 




012742 


□QUI// 




[XI7Uj2 






3287 


007034 


000000 




3288 


007036 


Ulc7uu 


125252 


3289 


007042 


000261 




32'50 


007044 


106100 




3cSl 


A rvrn Lit 
Du7u4b 


102004 




32S2 


□u70b0 


103003 






□U70bc 


UC27UU 




32t4 


0u7u5b 


001404 




32 t5 








32% 








3297 
















3299 


0070bO 






3300 


007060 


012742 


000200 


3301 


007064 


005242 




3302 

32G3 


Q07C66 


OOCOOC 











fIGV 
INC 



«17b,-iP2) 
-(R25 



TO SCOPE: CLEAR THE RIGHT EVTE OF THIS 
CONDITIONflL BRPIMCH INST. AND 
REPLACE THE MOVE INSTRUCTIOf* 
WHICH F0LL0U5 U/ 75b 
MOVE TO nfllLBOX I «»»»##* 176 ******* 
SET nSCTYP TO FATAL ERROR 
RESULT OF MODE 7 INS^S INCORRECT 
OR SEQUENCE ERROR 



************************************************************************************ 

THIS TEST VERIFIES THE ROTATE MODE 0 INSTRUCTIONS. 
RO IS LOADED WITH A DATA PATTERN, THE C-BIT IS LOADED, AND 
AN ROL INSTRUCTION IS EXECUTED UlTH MODE 0. THE OPERATION IS CHECKED 
BY TESTING THE RESULTING DATA AND THE STATE OF THE C AND V BITS. 
NEXT, THE SAME PROCEDURE IS EXECUTED TO TEST MODE 0 BYTE INSTRUCTIONS. 

TEST 115 TEST ROTATE INSTRUCTIONS OF MODE 0 



tSTllS: 



ROTOA: 



ROTOB: 



ROTOC: 



INC 
CMP 
BNE 

MOV 
SEC 
ROL 
BVC 
6CC 
CMP 
BEQ 



MOV 

INC 

HALT 

MOV 

SEC 

R0L6 

BVC 

BCC 

CMP 

BEQ 



MOV 
INC 
HALT 



(R2) 
•115, (R2) 
TSTll6-10 
1125252, RO 

RO 

ROTOA 
ROTOA 
•052525, RO 
ROTOB 



•177, -(R2) 
-(R2) 

•125252, RO 
RO 

ROTOC 
ROTOC 
•125125, RO 
TSTllb 



«200,-(R2) 
-(R2) 



UPDATE TEST NUMBER 
SEQUENCE ERRORS 
BR TO ERROR HALT ON SEQ ERROR 
INITIALIZE DATA 



SET C-BIT 
TRY ROL W/ 
CC=0011 

CHECK DATA 



MODE 0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 767 

HOVE TO MAILBOX • »«»»♦*» 177 ******* 
SET MSGTYP TO FATAL ERROR 
ROL MODE 0 FAILED 
INITIALIZE DATA 
SET C-BIT 

TRY ROL W/ MODE 0 EVEN BYTE 
CCsGGll 



CHECK DATA 
TO SCOPE: 



CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 7S2 



MOVE TO MAILBOX • #»**»** 
SET MSGTYP TO FATAL ERROR 
R0L6 MODE 0 FAILED 
OR SEQUENCE ERROR 



200 



33C5 
33jfe 

33cr 

3309 
3329 
331C 
3211 
3312 
3313 
331S 
3315 

33:fe 

3317 
3318 
3319 
3320 
3321 
3322 
3323 
332M 
332S 
3326 
3327 
3328 
3329 
3330 
3331 
3332 
3333 
333S 
3335 
333b 
3337 
3338 
3339 
3340 
33MI 
33M2 
3343 
3344 
3345 
334b 
3347 
334B 
3349 
3350 
2351 
3352 
3353 
3354 
3355 
335S 
3357 
3358 
2259 



007070 005212 

M7072 022712 000116 

007076 001051 

007100 005000 

007102 012710 052525 

007106 000241 

007110 006110 

007112 102005 

a 71 14 103404 

7116 023727 OOOOCO 125252 

X712H 0014C4 



007126 

0C7126 012742 000201 

007132 005242 

007134 000000 

X7136 000261 

007140 012710 125252 

007144 106110 

007146 102005 

007150 103004 

007152 022737 125125 000000 

007160 001404 



007162 

007162 012742 000202 

007166 005242 

X7170 000000 

M7172 012710 125252 

007176 005000 

X7200 005200 

X7202 000261 

X72g4 106110 

X7206 102005 

007210 103004 

007212 022737 052652 000000 

007220 001404 



THIS TEST VERIFIES THE ROTATE MODE 1 INSTRUCTIONS. 
THE DfiTfi TO BE ROTATED IS IN LOC 0. RO IS USED AS THE 
ADDRESSING REGISTER. THE C-BIT IS LOADED AND AN ROL IS EXECUTED. 
THE RESULTS ARE CHECKED BY COMPARING THE DATA RESULTS AND TESTING 
THE C AND V BITS. THIS PROCEDURE IS THEN REPEATED TWICE MORE 
TO TEST THE BYTE ROTATES. FIRST ON BYTE 0, THEN ON Bil£ 1. 

TEST 116 TEST ROTATE INSTRUCTIONS H/ HOOE 1 



tSTll6: 



ROTIA: 



ROT IB: 



ROTIC: 



ROTID: 



INC 
CMP 
BNE 
ClR 
MOV 
CLC 
ROl 
BVC 
BCS 
CMP 
BEQ 



MOV 

INC 

HALT 

SEC 

MOV 

ROLB 

BVC 

BCC 

CMP 

BEQ 



MOV 

INC 

HALT 

MOV 

CLR 

INC 

SEC 

ROLB 

BVC 

BCC 

CMP 

BEQ 



(R2) 

1116, (R2) 
TSTli7-10 
RO 

«52525,(R0) 

(RO) 

ROTIA 

ROTIA 

310,1125252 

rotIb 



Il20i,-CR2) 
-(R2i 



•125252. (RO) 
(RO) 
ROTIC 
ROTIC 

§125125, 3«0 
ROTIO 



«202,-(R2) 

tl25252, (RO) 

RO 

RO 

(RO) 

ROTIE 

ROTIE 

i052652,3«0 
TST117 



UPDATE TEST NUMBER 

SEQUENCE ERRORS 

BR TO ERROR HALT ON 5EQ ERROR 

POINT TO LOC. 0 

INITIALIZE DATA 

CLEAR C-BIT 

TRY ROL U/ MODE 1 

CC=1010 

CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 



MOVE TO MAILBOX i 

SET HSGTYP TO FATAL ERROR 

ROL MODE 1 FAILED 



765 

201 ******* 



INITIALIZE DATA 
TRY ROLB U/ NODE 
CC=1011 



1 EVEN BYTE 



TEST RESULT 
TO SCOPE: 



CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 747 



MOVE TO MAILBOX • 202 
SET MSGTYP TO FATAL ERROR 
ROLB W/ MODE 1 EVEN BYTE FAILED 

POINT TO ODD BYTE 

SET C-BIT 

TRY ROLB W/ MODE 1 ODD BYTE 
CCsOOll 

CHECK DATA 



< 
< 
< 



RC^'PTE INSTRUCTIONS U' 



?c; 0fc-0CT-7b 

nocE 1 



lUb 



23b: 

33oB 

3363 

3364 

3365 

3366 

3367 

3368 

3369 

337C 

2371 

3372 

3373 

337M 

337S 

3376 

3:77 

3378 

3379 

3380 

3381 

3382 

3383 

338M 

338S 

3386 

3387 

3368 

338<3 

3390 

3391 

33S2 

3393 

3394 

3395 

33% 

3397 

3398 

3399 

3400 

3M01 

3H02 

3H03 

3404 

3405 

?S» 

3MQ8 
3M(W 
3410 
3411 
3412 
3413 
3414 
3415 



007222 
007222 
007226 
007230 



007232 
007234 
007240 
007242 
007244 
007250 
007252 
007254 
007256 
007264 
007266 
007270 
007272 



007274 
007274 
007300 
007302 
Q07304 
007306 

007314 
007316 



37326 
007330 
n7332 



007334 
007334 



H:01 PfiuE 23- 



TO SCCPs 



CI5742 2CZ2Z2 
005242 



ROTIE: 



MOV 

INC 
HALT 



•203, -(R2) 
-(R2^ 



CLEPiR THE RIGHT SfTE OF THIS 
CONDITIONAL BRANCH INST. MC 
REPLACE THE PICVE INSTRLCTIC' 
WHICH FOLLOWS W/ 727 



MOVE TO MAILBOX t ******* 203 ♦♦♦♦♦♦♦ 

SET MSGTYP TO FATAL ERROR 
ROLB W/ MODE 1 ODD BYTE FfilLEC 
OR SEQUENCE ERROR 



:************************************************************************************ 

THIS TEST VERIFIES MODE 2 ROTATE INSTRUCTIONS. 
THE SAME PROCEDURE AS IN THE OTHER ROTATE TESTS ARE USED. RO 
IS USED AS THE ADDRESSING REGISTER AND IS CHECKED FOR PROPER 
INCREMENTING. BYTE INSTRUCTIONS ARE ALSO CHECKED. 

************************************************************************************ 

TEST 117 TEST ROTATE INSTRUCTIONS W/ MODE 2 

************************************************************************************ 



005212 

022712 D00117 

001057 

005000 

012710 173737 
000241 
006120 
103007 

022737 167676 OOOOOQ 

001003 

005300 

005300 

001404 



012742 000204 
005242 
000000 
OQSOOO 

012710 004040 
0CO241 
106120 
103406 

022737 004100 000000 

001002 

005300 

001404 



012742 000205 



tST117: 



R0T2A: 



R0T2B: 



P0T2C: 



INC 
CMP 
BNE 
CLR 
MOV 
CLC 
ROL 
BCC 
CMP 
BNE 
DEC 
DEC 
BEG 



MOV 

INC 

HALT 

CLR 

MOV 

CLC 

ROLB 

BCS 

CMP 

BNE 

DEC 

BEQ 



MOV 



(R2) 

«117.(R2) 
TSTI20-10 
RO 

«173737,(R0) 

(R0) + 
R0T2A 

1167676, 3«0 

R0T2A 

RO 

RO 

R0T2B 



1204, -(R2) 
-(R2) 

RO 

14040, (RO) 

(R0) + 

R0T2C 

14100,310 

R0T2C 

RO 

R0T2D 



1205, -(R2) 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEQ ERROR 

POINT TO LOC 0 

INITIALIZE DATA 

CLEAR C-BIT 

TRY ROL W/ MODE 2 

CHECK C-BIT 

CHECK DATA 

BRANCH IF RESULT INCORRECT 
TEST RO 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 

CONDITIONAL BRANCH INST. AND <==== 

REPLACE THE MOVE INSTRUCTION <==== 
UHICH FOaOUS U/ 763 

MOVE TO MAILBOX 1 204 »f»f»»f 

SET MSGTYP TO FATAL ERROR 

ROL U/ MODE 2 FAILED 

POINT TO LOC 0 

INITIALIZE DATA 

CLEAR C-BIT 

TRY ROLB W/ MODE 2 EVEN BYTE 
CHECK C-BIT 
CHECK DATA 

BRANCH IF DATA INCORRECT 
CHECK RO 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND <==ss 
REPLACE THE MOVE INSTRUCTION (=s=s 
WHICH FOLLOWS W/ 743 <==== 

;MOVE TO MAILBOX 1 ******* 205 ******* 



:iKiWA.PlI Tir TEST ROT»>^£ INSTRUCTIONS U/ flODE 2 



JOb 



1W:01 PfiGE £33 



3HI6 

3M17 

3MiB 

34l5 

3-420 

3W2! 

3422 

3423 

3424 

342S 

3426 

3427 

3428 

342<3 

343Q 

3431 

3432 

3433 

3434 

3 OS 

3^*38 

3437 



0C7340 005242 

007342 000000 

88756 8ll9?C 004040 

oo73Sc oossro 

0073S4 000261 

\f> 106120 

2 103407 

)7362 022737 010440 OCCCOO 

007370 001003 

007372 005300 

007374 005300 

00737b 001404 



007400 

007400 012742 000206 

007404 005242 

007406 000000 



R0T2D: 



R0T2E: 



INC 

HftLT 

CLR 

ncv 

INC 

SEC 

ROLB 

BCS 

CMP 

Br€ 

DEC 
DEC 
SEQ 



MOV 
INC 
HfiLT 



-(P2) 
RO 

•4040, (RO) 
RO 

(R0) + 
R0T2E 

110440. a«o 

R0T2E 

RO 

RO 

TST120 



i206,-(R2) 
-(R2) 



SET fISGTi'P TO FATAL ERROR 

ROLB U/ MODE £ EVEN BYTE -fil.ED 

POINT TO LOC Q 

INITIALIZE DATA 

POINT TO ODD BYTE OF DATA 

SET C-BIT 

TRY ROL U/ MODE 2 ODD BYTE 
CHECK C-BIT 
CHECK DATA 

BRANCH IF DATA INCORRECT 
CHECK RO 



TO SCOPE: CLEAR THE RIGHT BYTE OF "HIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLlOUS W/ 721 

MOVE TO MAILBOX M ******* 206 ******* 
SET MSGTYP TO FATAL ERROR 
ROLB U/ MODE 2 ODD BYTE FAILED 
OR SEQUENCE ERROR 



r!AiN0cc-ii-DaKfl<; ii os cpu test 



Til? 



KOb 

MftCYll 27^732) 0fe-0CT-7& IMtOi 



TEST ROTATE INSTRUCTIONS U/ NODE 2 



PAGE 234 











3M39 








3440 








3442 








3443 








3444 








3445 








3-^4tj 
3447 














3448 








3449 


007" 10 


005212 
022712 




3450 


007412 


OOOlt^O 


3451 


007416 


001051 




3452 


007420 


012737 


052525 


3453 


007426 


000261 




3454 


007430 


0)6137 


000000 


3455 


007434 


103404 




345b 


007436 


022737 


125253 


345" 


007444 


001404 




3->58 








345S 








34fj0 








3461 








3462 


007446 






3463 


007446 


012742 


000207 


3464 


007452 


005242 




3465 


00745M 


OOOOOG 




3466 


007456 


012737 


125252 


3467 


007464 


000241 




3468 


007%6 


106137 


000000 


3469 


007472 


103004 




3470 


007474 


023727 


QQOQQO 


3471 


007502 


001404 




3472 








3473 








3474 








3475 








3476 


007504 






3477 


007504 


012742 


000210 


3478 


007510 


005242 




3479 


007512 


000000 




3480 


007514 


012737 


125252 


3481 


007522 


000261 




3482 


007524 


106137 


000001 


3483 


007530 


103004 




3484 


00753J 


022737 


052652 


3485 


007540 


001404 




348b 








3487 








jMdo 








3489 








3490 


007542 






3491 


007542 


012742 


000211 


3492 


007546 


005242 




3493 


007550 


OOOCCO 





THIS TEST VERIFIES MODE 3 ROTfiTE INSTRUCTIONS. 
THIS TEST USES THE SAME PROCEDURES ftS IN THE OTHER ROTATE 
TESTS. THE DATA IS STORED IN LOC. 0 AND IS ADDRESSED USJh'; 
NODE 37. BYTE ADDRESSING IS ALSO CHECKED FOR EVEN AND ODD BYTES. 

TEST 120 TEST ROTATE INSTRUCTIONS /U MODE 3 



tST120: 



000000 
000000 

R0T3A: 
000000 R0T3B: 
125124 4J: 

R0T3C: 
000000 R0T30: 
000000 

R0T3E: 



INC 
CMP 
BNE 
MOV 
SEC 
ROL 
BCS 
CMP 
BEQ 



MOV 

INC 

HALT 

MOV 

CLC 

ROLB 

BCC 

CMP 

BEQ 



MOV 

INC 

HALT 

MOV 

SEC 

ROLB 

BCC 

CMP 

BEQ 



MOV 
INC 
HALT 



(R2) 

«120.(R2) 
TSTl^l-lO 
«52525,aM0 

a 10 

R0T3A 

1125253,310 
R0T3B 



t207,-(R2) 
-(R25 

«125252,3M0 

ato 

R0T3C 

aM0.M125124 
ROT^O 



•210,-(R2) 
-(R2) 

tl2525w,3t0 

3M1 

R0T3E 

1052652,310 
TST121 



1211, -(R2) 
-(R2) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
INITIALIZE DATA IN LOC 0 
SET C-BIT 
TRO ROL U/ MODE 3 
CHECK C-BIT 
CHECK DATA 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND <==== 
REPLACE THE MOVE INSTRUCTION <==== 
iJHICH FOLLOWS U/ 765 <==== 

MOVE TO MAILBOX i ******* 207 ******* 
SET MSGTYP TO FATAL ERROR 
ROL M/ MODE 3 FAILED 
INITIALIZE DATA 
CLEAR C-BIT 

TRY ROL W/ MODE 3 EVEN BYTE 
CHECK C-BIT 
CHECK DATA 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=== 
CONDITIONAL BRANCH INST. AND <=== 
REPLACE THE MOVE INSTRUCTION <ssss 
UHICH FOLLOWS U/ 7% <ss:s 

MOVE TO MAILBOX • 210 «»»»«»» 

SET MSGTYP TO FATAL ERROR 

ROL U/ MODE 3 EVEN BYTE FAILED 

INITIALIZE DATA IN LOC. 0 

SET C-BIT 

TRY ROL W/ MODE 3 ODD BYTE 
CHECK C-BIT 
CHECK DATA 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <ss== 
CONDITIONAL BRANCH INST. AND <==== 
REPLACE THE MOVE INSTRUCTION <==== 
WHICH FOLLOWS W/ 727 <==== 

;MOVE TO MAILBOX n ******* 211 ******* 
SET MSGTYP TO FATAL ERROR 
ROL W/ MODE 3 ODD BYTE FAILED 



LUb 

•»lf€EC-Il-DCK<» 11 OH CPU TEST flftCYll 27(732 ) 0b-0CT-7b 14:01 PfiGE 235 

OGKAM.PU T120 TEST ROTATE INSTRUCTIONS /k NODE 3 

3H"W ; OR SEQUENCE ERROR 



fttlNOEC-ll-DGKAfl 11 04 CPU TESl 



MOb 



OCKAAA.PU 

3M97 
3S00 

n 



T120 TEST ROTATE INSTRUCTIONS /U MODE 3 



HfiCYll 27C732) Ob-OCWb 14:01 PfiGE c3b 



3503 
3504 
3505 
350b 
3507 
3508 



;io 

3511 
3512 
3513 
3514 
3515 
351b 
3517 
35ie 
3518 
3520 
3521 
3522 
3523 
3524 
3525 
3526 
3527 
3528 
3529 
3530 
3531 
3532 
3533 
3534 
3535 
353b 
3537 
3538 
3539 
3540 
3541 
3542 
3543 
3544 
3545 
354b 
3547 
3548 
3549 
3550 



007552 
007554 



007570 
007574 
007576 
007500 
X7b02 
007bl0 
007512 
007bl4 



007blb 
007b lb 
007b22 
007b24 



007b2b 
007b30 
007b34 
007b3b 
007b44 
007550 
007b5b 
007bbO 
007bb2 



005212 

022712 000121 



THIS TEST VERIFIES MODE 4 ROTATE INSTRUCTIONS. THE DATA IS 
STORED IN LOC. 0. RO IS SET TO 2 AND THE CARRY IS SET. AN ROL MODE 4 
IS USED TO ROTATE LOCATION 0 USING RO. THE DATA IS CHECKED 
AND THE C AND V BITS ARE TESTED. THE PROPER DECREMENTING OF 
RO IS VERIFIED. 

TEST 121 TEST MODE 4 W/ ROTATE INSTRUCTIONS 



tST121: 



012700 000002 
000261 
006140 
103406 

022737 161617 
001002 
005700 
001404 



012742 000212 

005242 

000000 



070707 000000 



QOOOCO 



R0T4: 



INC 
CMP 
BNE 
MOV 
MOV 
SEC 
ROL 
BCS 
CMP 
BNE 
TST 
BEQ 



MOV 
INC 
HALT 



(R2) 
ai21.(R2) 
TST122-I0 
11070707, a«o 
«2.R0 

-(RO) 
R0T4 

tl61617,3ll0 

R0T4 

RO 

TST 122 



«212,-(R2J 
-(R2) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
INITIALIZE DATA IN LOC. 0 
INITIALIZE RO AS POINTER 
SET C-BIT 
TRY ROL U/ MODE 4 
CHECK C-BIT 
CHECK DATA 

BRANCH IF DATA INCORRECT 
CHECK MODE 4 REGISTER 



TO SCOPE: 



CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH f OLLOWS U/ 762 



MOVE TO MAILBOX i 
SET MSGTYP TO FATi 
ROL MODE 4 FAILED 
OR SEQUENCE ERROR 



TA^ 



»««*««* 
ERROR 



212 



005212 

022712 000122 
001021 

012737 007710 
012700 000002 
012767 107070 
000241 
006150 
10300b 



«ftff««f«««f««f «««««««««««««««««««««««««««««««««««««««««««««««««««»«»««««««««««««««« 

THIS TEST VERIFIES MODE 5 ROTATE INSTRUCTIONS. 
THE DATA IS STORED IN A WORK LOCATION (ROTX) AT THE END OF THE 
TEST CODE. LOC. 0 IS LOADED WITH THE ADDRESS OF THE DATA (ROTX). 
RO IS SET TO 2, THE CARRY IS CLEARED AND A MODE 5 ROL 
IS EXECUTED USING RO AS AN ADDRESSING REGISTER. THE DATA IS 
CHECKED^ THE C AND V BITS TESTED, AND RO CHECKED FOR PROPER 
DECREMENTING. 

TEST 122 TEST MODE 5 W/ ROTATE INSTRUCTIONS 



000000 
000032 



tST122: INC 
CMP 
BNE 
MOV 
MOV 
MOV 
CLC 
ROL 
BCC 



(R2) 
«122,(R2) 
R0T5 

«ROTX,atO 
•2.R0 

•l6707U,R0TX 

S-(RO) 
ROTS 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
MOVE POINTER TO LOC. 0 
SET MODE 5 REG. TO LOC. 0 
INITIALIZE DATA 
CLEAR C-BIT 
TRY ROL U/ MODE 5 
CHECK C-BIT 



NOB 



lHlNOEC-ll-OGKflfl il 04 CPU TEST riflCYU 27(732) 06-0CT-7b 

OGKflfiA.Pil TIES TEST MODE 5 U/ ROTATE INSTRUCTIONS 
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3551 
3552 

3555 
355E> 
3557 
3558 
355<3 
35b0 
35&1 
25t»2 
3583 
35E>4 
35E>5 
3Sbb 
3567 
35E>8 
356<) 
3570 
3571 
3572 
3573 
3574 
3575 
3576 
3577 

3b^- 
3581 
3582 
3583 
358M 
3585 
3586 
3587 
3588 
3589 
3590 
3591 
3592 
3593 



007664 022737 OlblbO 007710 
007672 001002 



887I76 88148? 



007700 

00770C 012742 000213 

007704 005242 

007706 000000 

007710 OOOCOO 



ROTS: 



ROTX: 



criP 

BNE 
TST 
BEQ 



nov 

INC 
HALT 



M016160,atR0TX 

ROTS 
RO 

TST123 



•213, -(R2) 
-(R25 



; CHECK DflTfi 

; BRANCH IF DATA INCORRECT 
•CHECK nODE 5 REGISTER 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRh*HCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS M/ 757 



MOVE TO MAILBOX t ««««««« 
SET MSGTYP TO FATAL ERROR 
ROL MODE 5 FAILED 
OR SEQUENCE ERROR 



213 ******* 



007712 
007714 
007720 
"'•7722 
V 730 
Ob»732 
007736 
007740 
007746 



007750 
007750 
007754 
007756 



005212 
022712 
001013 
012737 
000261 
006167 
103004 
022737 
001404 



012742 
005242 
000000 



THIS TEST VERIFIES MODE 6 ROTATE INSTRUCTIONS. 
IT USES THF SAME PROCEDURE AS THE ABOVE TEST EXCEPT THE 
ROTATE INSTRUCTION USES MODE 6 ADDRESSING WITH REGISTER 7. 
THE DATA IS STILL OPERATED ON IN LOC. ROTX (SEE PREVIOUS TEST). 

****************************i******************^^ 

TEST 123 TEST MODE 6 W/ ROTATE INSTRUCTIONS 



000123 
125252 
177752 
052525 



007710 



007710 



tST123: INC 
CMP 
BNE 
MOV 
SEC 
ROL 
BCC 
CMP 
BEQ 



000214 



R0T6- 



MOV 
INC 
HALT 



(R2) 

il23.(R2) 
TST1^4-10 
Ml252E2,aiR0TX 

ROTX 
R0T6 

»52525,a«R0TX 
TST 124 



1214, -(R2) 
-(R2) 



UPDATE TEST NUMBER 

SEQUENCE ERRORS 

BR TO ERROR HALT ON SEQ ERROR 

INITIALIZE DATA 

SET C-BIT 

TRY ROL U/ MODE 6 

CHECK C-BIT 

CHECK DATA 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 



MOVE TO MAILBOX M »»»»»*♦ 
SET MSGTYP TO FATAL ERROR 
ROL W/ MODE 6 FAILED 
OR SEQUENCE ERROR 



765 
214 




> :?L TE5- -hCi-:: mi Or-cc-rfc 



B07 

11:01 ofiiE =38 



3=i5 
3S% 
3S97 
3S98 
3S99 
3&0C 
36C1 
3feC2 
3b23 
3bOH 
3t>05 
3&06 
3S07 

3bDe 

3bCW 
3&10 

3bn 

3612 
3bl3 
3blH 
3blB 
3bl& 
3bl7 
3618 
3&1S 
3b20 
3b21 

3623 
3624 
3625 
3626 
3627 
3626 
3b3S 
363C 
3631 
3632 
3633 
3b3H 
363S 
3636 
3637 
363B 
3b3<3 
3640 
3641 
36H2 
36M3 
3644 
3645 
3646 
3647 
3646 
264? 



****1Hi*1t***************************4*******1t************************** ************** 

THIS TEST VERIFIES MODE 7 ROTATE INSTRUCTIONS. 

THE OfiTfl IS SET IN LOG. ROTX. (SEE PREVIOUS TEST). THE ROL INSTRUCTISM 
ADDRESSES IT INDIRECTLY USIN6 NODE 7 AND INDIRECT ADDRESS .CCATION 
CROTXAO) FOLLOUING THE TEST CODE. 

TEST 12H TEST MODE 7 W/ ROTATE INSTRUCTIONS 



0C7760 


005212 






tST124: INC 


007762 


022712 


000124 




CNP 


0C7766 


001C16 






BNE 


007770 




052525 


nn7-»in 


NOV 


007776 




007710 


010034 


NOV 


OlOOlN 


000241 






CLC 


010006 


006177 


000C22 




ROL 


010012 


103S0M 






BCS 


OIOOIM 


023727 


007710 


125252 


CMP 


010022 


0G1405 






BEG 



010024 
010024 
010030 
010032 



012742 000215 
00S242 



Of 



nov 

INC 
HALT 



(R2) 

•124, (R2) 
R0T7 

•52525.3tR0TX 
tROTX.ilROTXAD 

SROTXAO 
R0T7 

StROTX. 1125252 
TST125 



•215,-(R2} 
-(R2^ 



UPDATE TEST NUHBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEO ERROR 

INITIALIZE DATA 

INITIALIZE ADDRESS POINTER 

CLEAR C-BIT 

TRY ROL U/ MODE 7 

CHECK C-BIT 

CHECK DATA 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE T« HOVE INSTRUCTION 
UHICH FOLLOUS U/ 762 



010034 000000 



ROTXAO: 0 



nOVE TO MAILBOX • ******* 
SET MSCTYP TO FATAL ERROR 
ROL MODE 7 FAILED 
OR SEQUENCE ERROR 



215 ftMMH 



010036 005212 

010040 022712 000125 

010044 001013 

0100% 012700 177400 

010052 000300 

010054 100404 



010056 012742 000216 
010062 005242 
21X64 000000 



tttt*«tt«*ftft«ftttftftt«*ttf*ttftftttft»««fttttftfftfttfMftttftft««««ttftfttt«tMfttftHtft««ftftftft*ft*Mft**«ft««**t* 

THIS TEST VERIFIES MODE 0 SMAB INSTRUCTION. RO IS SET TO 
177400. A SUAB MODE 0 IS EXECUTED AND THE CONDITIONAL BRANCH 
IS USED TO CHECK T^C SIGN OF THE RESULT. ALSO, A COMPARISON 
IS MADE TO CHECK THE DATA RESaTS. 

TEST 125 TEST MOOE 0 U/ SUAB INST. 



tST125: INC 
CMP 
BNE 
MOV 
SUAB 
BMI 



MOV 
INC 
HALT 



(R2) 
•12S.(R2) 
TSTlH-10 
•177400, RO 
RO 
bSO 



•216, -(P2) 
-(R25 



UPDATE TEST NUMBER 
SEQUEN^ERROR* 
BR TO DWOR HALT ON SEO ERROR 
HOVE TEST PATTERN TO RO 
TRY SUAB MODE 0 

TO SCOPE: CLEAR T« RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 774 

MOVE TO MAILBOX • ******* 216 ******* 

SET MSGTYP TO FATAL ERROR 

SUAB DID NOT SET CCS CORRECT 



<:sss 
<=:ss 



;a^^««.p:I '125 TE3"' «C2E « u s^^ab inst. 

3b50 OiCObb a227X CC3377 5B3: ZrP 

36S1 C1CG72 OOmOt 9EQ 

3652 

3bS3 

3bSM 

3SS5 

3b56 010C7M 012742 000217 flOV 

^S8 SiSi^ ^0S§ HALT 
3b59 



3fc-::'-7b 1W:01 239 



•37-.RD 
T5T1§6 



•517 -iR2) 



CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THI= 
CONOITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTIOW 
WHICH FOLLOUS 7&5 
MOVE TO MAILBOX I ******* 217 ******* 
SET nSGTYP TO FATAL ERROR 
RESULT OF SUAB MODE C FAILED 
OR SEQUENCE ERROR 



(ssss 
(ssss 



t 



D07 



3fe&£ 
3bb3 

3b&3 

3S67 
3&£>8 
3bb9 

3671 
3672 
3673 
36 7M 
3675 
3676 
3677 
367B 
3679 
3680 
3681 
3682 
3683 
3694 
368S 
3686 
3687 
3688 
3689 
36% 
3691 
36% 
3693 
3694 
3695 
3696 
3697 
3698 
3699 
37CXD 
3701 
3702 



3705 



3708 
3709 
3710 
3711 
3712 
3713 
3714 
3715 



010104 
010106 
010112 
010114 
010122 
010124 
010126 
010134 



01C136 
0101M2 
010144 



0101% 
010150 
0J0154 
010156 

010170 
010176 



010200 

0102» 
010206 
010210 
010214 



=.*a9 INS'. 



•2£' Ob-OC'-7b 14:01 FfiiE c-iO 



i THIS TEST VERIFIES PIODE 1 SUA8 INSTRUCTION. THE TEST 

; PATTERN IS flOVED TO LOC 0. RO IS CLEftRED ftND USED AS THE ftODRESSlN: 

.-REGISTER IN THE MODE 1 SUfiB. THE DATA RESULTS ARE CHECKED 

;A COMPARE. 



^2 
OOICU 
012737 
005000 
000310 
022737 
001404 



012742 
005242 
000000 



;TEST 126 TEST MODE 1 W/ SUAB INST 



005212 
022712 
001020 
012737 



1 1^1 1 1 



iiiie<%i 



022737 
00140M 



012742 
005242 
000000 
162700 
001404 



OOOlSfc 
125652 

125253 



OOC220 



000000 



000000 



tST126: INC 
CflP 
BNE 

MOV 

CLR 

SUAB 

CPIP 

BEQ 



INC 
HALT 



♦ 



(R2) 

•126. (R2) 
TSTli7-l0 
1125652.310 
RO 

(RO) 

•125253.310 
TST127 



•220, -(R2) 



UPDATE TEST NUflBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON 5E0 ERROR 

HOVE TEST PATTERN TO LOC. C 

R0=0 

TRY SUAB MODE 1 
CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

CONDITIONAL BRANCH INST. AND <==~ 
REPLACE THE HOVE INSTRUCTION <===: 
UHICH FOLLOWS M/ 767 <===: 
MOVE TO MAILBOX i «««««#« 220 ******* 
SET nSGTYP TO FATAL ERROR 
RESULT OF SUAB NODE 1 FAILED 
OR SEQUENCE ERROR 



I THIS TEST VERIFIES NODE 2 SUAB INSTRUCTION. THE TEST 

; PATTERN IS flOVED TO LOC 0. RO IS CLEARED AND USED AS THE NODE 
;2 ADDRESSING REGISTER. T« RESULTS ARE CHECKED UITH A COMPARE. 
|R0 IS CHECKED FOR PROPER DECREMENTING. 

;TEST 127 TEST MODE 2 U/ SUAB INST 



000127 
125152 



000000 



065252 000000 

000221 
000002 



tST127: INC 
CMP 
BNE 
MOV 
CLR 
SUAB 
CMP 
BEQ 



MOV 
INC 
HALT 
5B2: SUB 
BEQ 



(R2) 

•i27.(R2) 
TSTl5o-10 
•125152, a«0 
RO 

(R0)+ 

165252. 3^0 
SB2 



•221,- 
-(R2) 

•2.R0 

TStl30 



(R2) 



UPDATE TEST NUMBER 

SEQUENCE ERROR? 

BR TO ERROR HALT ON SEO ERROR 

MOVE TEST PATTERN TO LOC. 0 

RO^O 

TRY SUAB MODE 2 
CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 767 
HOVE TO MAILBOX • »#»»«»« 221 ««#»»#» 
SET MSGTYP TO FATAL ERROR 
, RESULT OF SUAB MODE 0 FAILED 
CHECK EFFECT OF REG. 



£07 



TE5' 



SWAB INST 



Ct-CCT-7b 1-:01 PfiGE cH 



3718 
3719 

3722 
3723 
372H 
3725 
3726 
2727 

m 

37X 
3731 
3732 



3734 
373S 
3736 
3737 
3738 
3739 
37-40 
37M1 
37M2 
3743 
3744 
3745 
374fc 
3747 
3746 
3749 
3750 



012216 012742 3Z222c 
010222 CC5242 
010224 33200C 



flOV •222, -(R2) 
INC -CR2'/ 
HALT 



TO SCOPE: CLEfiR THE RliHT BrTE OF THIS 
CONDITIONAL BRANCH INST. fiNC 
RER-ACE THE MOVE INSTRJCIC'^ 
UHICH FOLLOWS U/ 760 
flOVE TO flAlLBOX I 222 ******* 

SET nSGTYP TO FATAL ERROR 
REGISTER VALUE INCORRECT 
OR SEQUENCE ERROR 



THIS TEST VERIFIES NODE 3 SUAB INSTRUCTION. THE TEST 
PATTERN IS nOVED TO LOC 0. fi MODE 3 SWAB INSTRUCTION IS EXECUTED 



USING R7 AS THE ADDRESSING REGISTER. 
DATA RESULTS. 



A COMPARE VERIFIES THE 



010226 005212 _ 

0102X 022712 000130 

010234 001011 

010236 012727 000377 000000 

010244 000337 000000 

010250 022737 177400 OOOOOC 

010256 001404 



010260 012742 000223 
010264 005242 
010266 000000 



TEST 130 TEST NODE 3 U/SUA8 INST. 



tSTlSO: INC 

cnp 

BNE 

MOV 

SUAB 

CflP 

BEQ 



MOV 
INC 
HALT 



(R2) 

•130. (R2) 
TSTl3l-10 
•377, ato 
3^0 

•177400, a»o 
TST131 



•223, • 

-(R25 



(R2) 



; UPDATE TEST NUMBER 

SEQUENCE ERRORS 

BR TO ERROR HALT ON SEO ERROR 
;MOVE TEST PATTERN TO LOC. 0 

TRY SUAB U/ MODE 3 
•CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOaOWS U/ 767 
MOVE TO MAILBOX • ****»« 223 ******* 
SET MSGTYP TO FATAL ERROR 
RESULT OF SUAB INCORRECT 
OR SEQUENCE ERROR 



F07 



AAA • F A « 



3751 

3752 

37S3 

375S 

3755 

375f) 

3757 

37S8 

3759 

37b0 

37E)1 

27t,2 

37£>3 

37b4 

37b5 

37bb 

3767 

376,8 

3769 

3770 

3771 

3772 

3773 

377M 

3775 

3776 

3777 

3778 

3779 

3780 

3731 

3782 

3783 

378M 

3765 

3786 

2787 

w < 63 



w^VW taw ^V*d 



■76 14:01 PfiGE 



010270 
010272 
010276 
010300 
010306 
010312 
010314 
010322 



01032M 
010330 
010332 
010334 
010336 



010340 
01034'* 
010346 



005212 
022712 
001020 
012737 
012700 
000340 
022737 
001404 



012742 
005242 
000000 
005700 
001404 



012742 
005242 
000000 



THIS TEST VERIFIES flGDE 4 SUflS INSTRUCTIONS. THE DflTft 
IS nOVED TO LOC 0. RO IS SET TO 2 AND USED flS THE 10DE 4 qODFESSI*': 
REGISTER. THE DPTfl IS CHECKED UITH A COnPARE AND RO IS CHECKED 
FOR PROPER DECREMENTING. 

TEST 131 TEST NODE 4 U/ SUflB INST 



000131 

125652 
000002 



tST131: 



000000 



125253 000000 



000224 



5B4: 



000225 



INC 

CMP 

BNE 

MOV 

MOV 

SUflB 

CMP 

BEQ 



MOV 

INC 

HALT 

TST 

BEQ 



MOV 
INC 
HALT 



(R2) 

1131. (R2) 
TSTl52-iO 
1125652,310 
i2.R0 

-(ftO) 

1125253.3)10 
584 



«224 -{R2) 
-(P25 

RO 

T5T132 



•225, -(R2) 
-(R25 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEO ERROR 

MOVE TEST PATTERN TO LOC. 0 

SET UP REGISTER POINTER 

TRY SUAB MODE 4 

CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

CONDITIONAL BRANCH INST. AND <»s« 
REPLACE THE MOVE INSTRUCTION <ss*r 
WHICH FOLLOWS W/ 766 <ssss 

MOVE TO MAILBOX • 224 ******* 

SET MSGTYP TO FATAL ERROR 

RESULT OF SWAB INCORRECT 

CHECK EFFECT ON REG. 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==s= 
COf€ITIONAL BRANCH INST. AhO <==« 
REPLACE THE MOVE INSTRUCTION <==ss 
WHICH FOLLOWS U/ 760 
MOVE TO MAILBOX • 225 ******* 

SET MSGTYP TO FATAL ERROR 
REGISTER VALUE INCORRECT 
OR SEQUENCE ERROR 



7 



3793 

3794 

3795 

3796 

3797 

3798 

3799 

3900 

3901 

38G2 

3803 

3804 

3805 

3806 

3807 

3808 

3809 

3810 

3811 

3812 

3813 

3814 

3815 

3816 

3817 

3818 

3819 

3820 

3821 

3822 

3823 

3824 

3825 

3826 

3827 

3828 

3829 

3830 



010350 005212 

010352 022712 000132 

010356 001021 

010360 012700 010436 

010364 012767 125125 

010372 0Q03S0 

010374 022767 052652 

010402 001404 



010404 012742 000226 

010410 005242 

010412 000000 

010414 020027 010434 

010420 001406 



010422 

010422 012742 000227 

010426 005242 

010430 000000 

010432 000000 

-.jm34 'jiui32 



************************************************************************************ 

THIS TEST VERIFIES MODE 5 SWftB INSTRUCTION. THE TEST USES 
TWO LOCfiTIONS FOLLOUING THE TEST CODE. SB5X HOLDS THE DATfi: 
SBSXflO IS ft POINTER ^0 THE DATA LOCATION. THE DATA IS flOvED TO 
SB5X AND RO IS SET TO TUO PLUS THE ADDRESS OF SB5XAD FOLLOUING 
THE MODE 5 SWAB SB5X IS CHECKED FOR THE PROPER DATA. RO IS 
CHECKED TO SEE THAT IT UA5 DECREMENTED PROPERLY. 

TEST 132 TEST flODE 5 U/ 5UA6 INST. 



tST132: 



000040 
000030 



S35A: 



585: 



INC 

cnp 

BNE 
NOV 
MOV 

suae 

CMP 
BEQ 



MOV 

INC 

HALT 

CMP 

BEQ 



MOV 
INC 
HALT 



(R2) 
tl32,(R2) 
585 

•SB5XAD+2.R0 
•125125, SB5X 
a-(RO) 
152652. 5B5X 
SB5A 



M226,- 
-(R2) 



(R2j 



RO.tSBSXAD 
TStl33 



UPD«TE TEST NUMBER 
SEQUENCE ERRORS 
BR TO ERROR HALT ON SEQ ERROR 
SET UP POINTER TO UORK LOCATION 
HOVE PATTERN TO MORK LOCATION 
TRY SiMB MODE 5 
CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. fWD 
REPLACE THE MOVE INSTRUCTION 
UHICH FOaOUS U/ 766 

MOVE TO MAILBOX I 226 ******* 

SET MSGTYP TO FATAL ERROR 

RESULT OF SUA6 INCORRECT 

CHECK RESULT OF REG. 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
UHICH FOLLOWS U/ 



•227,- 

-{R25 



(R2) 



SB5X: 0 
SBSXhD: 5B5a 



HOVE TO HAILBOX • 

SET HSGTYP TO FATAL ERROR 

REGISTER VALUE INCORRECT 

OR SEQUENCE ERROR 
UORK LOCATION 



757 

237 ##*♦#»# 



3o3i 

3832 

3833 

393M 

383S 

383& 

?93' 

3538 

333<; 

394C 

3841 

28Hi 

38*^3 

364M 

38M5 

38% 

39H7 

38Me 

3849 

38SD 

3851 

38Sa 

3853 

385M 

3855 

3B5& 

3857 

3858 

3859 

3ebC 

3861 
38b2 



0lOH3b 
010H*40 
OlOHHM 
0104% 
010454 
0104&0 
010464 
010472 



010474 
010474 
010500 
010502 



005212 
022712 
001013 
0127b7 
012700 
0003SO 
0227&0 
001405 



012742 
005242 
000000 



CI 3504 OOOOGQ 



t3' 



000133 

125125 
010476 
000006 
052652 



0C323C 



000006 



000230 



SWAB INST. 



Ob- 



THIS TEST VERIFIES MODE b SUftB INSTRUCTION. THIS ^E5' 
USES ft WORK LOCATION ISB6X) FOLLOUING THE TEST CODE. TES' Cft'A 
IS LOADED INTO THE UORK LOCATION. RO. THE ADDRESSING REGISTEF 
IS LOADED WITH 6 LESS THEN THE ADDRESS OF THE UORK LOCATION. 
THE MODE 6 SUAB IS EXECUTED WITH A +6 OFFSET. THE DA^A IS 
VERIFIED UITH A COMPARE . 

TEST 133 TEST MODE b U/ SUAB INST. 



tST133: 



♦♦♦♦♦♦♦ 



♦ ♦ ■» ♦ 



SBb: 



5B6X: 



INC 

CflP 

6NE 

MOV 

MOV 

SUAB 

CMP 

BEQ 



MOV 
INC 
HALT 



(R2) 
il33,(R2) 
SBb 

■125125, SBbX 

iS66X-6,R0 

6(R0) 

152652, 6 (RO) 
TST134 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
HOVE PATTERN TO UORK LOCATION 
MOVE OFFSET POINTER TO RO 
TRY SUAB U/ MODE 6 
CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 



1230,- 
-(R2i 



(R2) 



MOVE TO MAILBOX I *»♦#**« 
SET MSGTYP TO FATAL ERROR 
RESULT OF SUAB INCORRECT 

, OR SEQUENCE ERROR 

:UORK LOCATION 



765 

230 ******* 



I 



107 



38b5 

38sr 

36&8 

3869 

3870 

3871 

387= 

3873 

2874 

3875 

387& 

3877 

3878 

337q 

38PQ 

3881 

3882 

3883 

388S 

3885 

3886 

3887 

3888 

388<3 

3890 

38S: 

38<32 

38<33 

389M 

3895 

3B9b 



> TEST 



010506 
010510 
OIOSIM 
010516 
01052M 
010530 
01CS34 
0105M2 



0105H4 
010544 
010550 
010552 

010554 
010556 



1 u . 



005212 

022712 000134 



001013 
012767 



012700 010464 

000370 000072 

027027 000072 
001406 



012742 000231 

005242 

000000 

000000 
010554 



177^*00 00003Q 



000377 



THIS TEST VERIFIES MODE 7 SWflS INSTRUCTION. THIS TEST 
USES TWO LOCATIONS FOLLOWING THE TEST CODE: fl UORK LOCATION 
(SB7X) AND P POINTER TO THE UORK LOCATION (SB7XADK DATA IS MOVED 
TO THE UORK LOCATION. RO IS LOADED WITH 72 LESS THAN THE ADDRESS 
OF THE ADDRESS POINTER. THE DATA 15 SUAB'ED USING A MODE 7 
INSTRUCTION WITH AN OFFSET OF +72. THE DATA IS VERIFIED urh A 
COMPARE. 



TEST 134 TEST MODE 7 W/ SUAB INST. 



tST134: 



*********** 
********* ** 



SB7: 



3B7X: 
SB7XAD: 



INC 

CMP 

BNE 

MOV 

MOV 

SUAB 

CMP 

8EQ 



MOV 
INC 
HALT 

0 

SB7X 



(R2) 

1134, (R2) 
SB7 

•177400, SB7X 

•S37XAD-72,R0 

372 (RO) 

372 (RO), 1377 

TST135 



•231, -(R2) 
-(P2) 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON SEO ERROR 

MOVE PATTERN TO UORK LOCATION 

MOVE OFFSET POINTER TO RO 

TRY SUAB MODE 7 

CHECK RESULTS 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST, AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOUS U/ 765 



HOVE TO MAILBOX » ******* 
SET MSGTYP TO FATAL ERROR 
RESULT OF SUAB INCORRECT 

OR SEQUENCE ERROR 
UORK LOCATION 
POINTER TO UORK LOCATION 



231 ******* 



J07 



3897 

3898 

3899 

3900 

3901 

3902 

3903 

390S 

3905 

393& 

3907 

3908 

39C9 

3910 

3911 

3912 

3913 

3914 

3915 

3916 

3917 

3918 

3919 

3920 

3921 

3922 

3923 

3924 

3925 

392t> 

3927 

3928 

3929 

3930 

3931 

3932 OlOBbO 

3933 010562 

3934 010566 

3935 010570 

3936 010574 

3937 010600 

3938 010602 
3939- 010606 
3940 

3941 
3942 
3943 

3944 010610 

3945 010614 

3946 010616 

3947 010620 
^1 010626 

3950 
3951 
3952 



C4 CPU TEST 
'EST MODE 7 



nflCYll 27(732, 
5UAB INST. 



06-0CT-76 14:01 PfiGE c-tfc 



*♦#*»#»##*#»*#♦»«»♦»»♦«♦#*»♦♦«»*♦»»«♦*»#«»»*#*♦♦»♦♦♦*»#♦♦♦«**♦**♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦*♦♦ 

THIS TEST VERIFIES ALL LEGAL MODES OF THE JMP INSTRUCTION. 
BECAUSE OF THE NATURE OF THE INSTRUCTION UNOER TEST, THIS TEST 
UTILIZES SEVERAL DIFFERENT TECHNIQUES. THE CODE IS NOT EXECUTED 
IN A LINEAR FASHION. THE DIFFERENT MOOES ARE EXECUTED IN ORDER 
FROM 1-7: HOWEVER. THE CODE IS ARRANGED SO THAT CONTROL LEAP 
FROGS THftu THE TE§T CODE. THE ORDER OF APPEARANCE OF THE CODE 
IS: 

JMP MODE 1 
3 
2 
4 
6 
5 



JMP MODE 
JMP MODE 
JMP MODE 
JMP MODE 
JMP MODE 
JMP MODE 



AN INTERNAL SEQUENCE TEST (JMPSEQ) IS USED TO INSURE THAT THE 
JUMPS ARE OCCURRING IN THE PROGRAMMED SEQUENCE. 

THE TEST IS MADE UP OF SEVERAL BLOCKS OF CODE. EACH CODE 
BEGINS WITH A LABEL UHICH INDICATES THE MODE BEING EXECUTED IN 
THAT BLOCK. A SIMPLE PROCEDURE IS FOLLOWED IN EACH BLOCK. FOR 
EXAMPLE THE CODE BEGINNING AT JMP3 WILL FIRST COMPARE THE RESULTS 
OF THE PREVIOUS MODE 2 JUMP. (ANY REGISTER CHANGES ARE VERIFIED 
AND THE SEQUENCE CHECK IS MADE). THEN THE REGISTERS ARE SETUP 
FOR A MODE 3 JUMP TO THE NEXT TEST BLOCK (HERE, JHP4), THE SEQUENCE 
CHECKER IS UPDATED Ahu THE JUMP IS EXECUTED. 

IF A FAILURE OCCURS. THE SEQUENCE CHECKER WILL ASSIST IN 
DETERMINING JUST WHICH MOOt FAILED. IF THE SEQUENCE IS CORRECT 
THEN THE ERROR DETECTED WAS A MODE FAILURE (E.G. FAILURE OF THE 
REGISTER TO BE INCRENENTEO IN NODE 2 JUMP. ) 

TEST 135 TEST THE JfP INSTRUCTION IN ALL NODES 



005212 

022712 000135 
001150 

005067 000326 
012700 010654 
QOOUO 

022700 010604 
001404 



012742 000232 

005242 

000000 

026727 000276 000001 
001404 



tST135: 



JMP3: 



JMP3A: 



INC 
CMP 
BNE 
CLR 
MOV 
JMP 
CMP 
BEQ 



MOV 

INC 

HALT 

CMP 

BEQ 



(R2) 

•135, (R2) 

JMPC<i:+6 

JMPSEQ 

IIJMP2,R0 

(RO) 

I.+2.R0 

JMP3ft 



N232, 
-(R25 



■(R2) 



JMPSEQ, il 
JMP3B 



UPDATE TEST NUMBER 
SEQUENCE ERROR? 
BR TO ERROR HALT ON SEQ ERROR 
ESTABLISH A SEQUENCE CHECKER 
SET RO=JUHP TARGET 
TRY JNP NODE 1 
CHECK RESULT OF NODE 2 JUNP 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

CONDITIONAL BRANCH INST. AND <ssss 
REPLACE THE NOVE INSTRUCTION <ssss 
WHICH FOLLOWS W/ 770 <ss=s 
MOVE TO MAILBOX t ******* 232 ******* 
SET MSGTYP TO FATAL ERROR _ 
REGISTER VALUE AFTER JMP NODE 2 INCORRECT 
MAKE SURE JNPS ARE IN SEQUENCE: JNPSEQ=1» 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

CONDITIONAL BRANCH INST. AND <==== 

REPLACE THE MOVE INSTRUCTION <==== 

WHICH FOLLOWS W/ 760 <==== 



K07 



CH CPU TES^ 



nfiCYM 57(732) Ob-C 
TE5^ THE J^e INSTRJCTION IN ALL nCDE 



;T-7b 14:01 PfiGE 247 



3953 

mt 

3<)5b 

3957 

3958 

3959 

39b0 

3%1 

39t)C 

3%3 

3%4 

39&5 

3%& 

3967 

3%8 

3%9 

3970 

3971 

3972 

3973 

397M 

3975 

3976 

3977 

3978 

3979 

3980 

3981 

3982 

3983 

398M 

3985 

3986 

3987 

3988 

3989 

3990 

3991 

3992 

3993 

399M 

3995 

39% 

3997 

3998 

3999 

4000 

4001 

4002 

4003 

400M 

4005 

4006 

4007 

4008 



010630 

im 

010640 
01064*4 
010650 
010652 



012742 

oic:70o 

005267 
000130 
010704 



010654 005767 
010660 001404 



010662 
010666 
010670 
010672 
010676 
010702 
010704 
010710 



010712 
010716 
010720 
010722 
010730 



010732 
010736 
010740 
010742 
0107% 
010752 

010754 
010762 



010764 
010770 
010772 
01077M 
011000 
OUOOM 



012742 
005242 
000000 
005267 
012700 
000120 
022700 
001404 



012742 
005242 
000000 
022767 
00140M 



012742 
005242 
000000 
012700 
005267 
OOOIMO 

022767 
OOIMOH 



0127M2 
005242 
000000 
012700 
005267 
000160 



000233 



010652 
0C0252 



000242 



000234 



000224 
010602 

010654 



JMP3B: 

IJMP4: 
jriP2: 



JMP2fl: 
JMP4: 



000235 

000002 000172 JflPHfl: 



000236 



011012 
000150 



JMP4B: 



000004 000140 Jf1P6: 



000237 



011442 
000116 
177402 



jnP6fl: 



flOV 

INC 

HALT 

MOV 

INC 

JflP 

JMP4 

T5T 
BEO 



MOV 

INC 

HALT 

INC 

MOV 

JMP 

CMP 

BEQ 



MOV 

INC 

HALT 

CMP 

BEQ 



MOV 

INC 

HALT 

MOV 

INC 

JMP 

CMP 
BEQ 



MOV 

INC 

HALT 

MOV 

INC 

JMP 



011010 022767 000003 000104 JMP5: CMP 



i233,-(R2) 

-(R2) 

«IJMP4,RD 

JMPSEQ 

aCRO)-)- 



JMPSEQ 
JMP2A 



1234, -(R2) 
-(R2) 

JMPSEQ 
iJMP3,R0 
(R0) + 

l»IJMP4+2,R0 
JMP4A 



i235,-(R2) 
-(R25 

S2.JMPSEQ 
JM^'4B 



l»236,-(R2) 
-(R25 

l»JMP5+2,R0 

JMPSEQ 

-(RO) 

I4.JMPSEQ 

JM^'6A 



1237, -(R2) 
-(R25 

«JMP7+376,R0 
JMPSEQ 
-376 fRO) 

113, JMPSEQ 



MOVE TO MAILBOX S ######« 233 ******* 

5P;t "5GTYP TO FAI^- 
SHOULD BE HERE FROM JMP MODE 2 ONuf 
POINT RO TO INDIRECT JMP PDDR. 
UPDATE SEQUENCE CHECKER 
TRY JMP MODE 3 
ADDRESS INDIRECT JUMP 

; CHECK THAT JMPS ARE IN SEQUENCE: JMPSEQsO' 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS < 
CONDITIONAL BRANCH INST. AND < 
REPLACE THE MOVE INSTRUCTION < 
UHICH FOLLOWS W/ 743 < 

MOVE TO MAILBOX I »»f»fff 234 »«»»«» 

SET MSGTYP TO FATAL ERROR 

SHOULD BE HERE FROM JMP MODE 1 ONLY 

UPDATE SEQUENCE CHECKER 

SET RO=JUnP TARGET! 

TRY A JUMP MODE 2 TO "JHP3" 

CHECK RESULT OF REGISTER IN MODE 3 JUMP 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS < 
CONDITIONAL BRANCH INST. AND < 
REPLACE THE MOVE INSTRUCTION < 
UHICH FOLLOWS W/ 727 < 

MOVE TO MAILBOX I »f«f« 235 »»»#»»» 

SET MSGTYP TO FATAL ERROR 

REGISTER VALUE AFTER MODE 3 JUMP INCORRECT 

CHECK JUMP SEQUENCE: JMPSEQ=2' 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS < 
CONDITIONAL BRANCH INST. AND < 
REPLACE THE HOVE INSTRUCTION < 
WHICH FOLLOWS W/ 717 < 

MOVE TO MAILBOX I ******* 236 »«»«» 

SET MSGTYP TO FATAL ERROR 

SHOULD BE ONLY FROM MODE 3 JUMP 

SET UP POINTER TO JUMP TARGET 

UPDATE SEQUENCE CHECKER 

TRY JUMP MODE 4 TO "JMP4- 

; CHECK THAT JUMPS ARE IN SEQUENCE: JMPSEQsH' 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS < 
CONDITIONAL BRANCH INST. AND < 
REPLACE THE HOVE INSTRUCTION < 
UHICH FOLLOWS W/ 702 < 

MOVE TO MAILBOX i *f«»ff« 237 «§««««« 

SET MSGTYP TO FATAL ERROR 

SHOULD BE HERE ONLY FROM MODF 5 JUMP 

SET UP OFFSET POINTER TO JUHP TARGET 

UPDATE JUHP SEQUENCE 

TRY MODE 6 JUMP 

; CHECK THAT JUMPS ARE IN SEQUENCE: JMPSEQ=3' 



L07 



f«lNOEC-ll-D<^fl« 11^04 CPU TEST MftCY'l 27i73£j 0fc-0CT-7fe 14:31 

DGKOM.PU T135 TE5T THE J*1P INSTRUCTION IN ALL NCDES 




40, 

403S 

4037 
40^ 
4033 
4040 
4041 
4042 
4043 
4044 
4045 
404b 



01101b 001404 



^ 01S700 011044 
034 00S2b7 OOOObS 



BLQ 



flOV 
INC 
HALT 
JHPSfl: MOV 



011044 02S7b7 000005 000050 
011052 001404 



IJI1P5: 
JMF?: 




11054 
UObO 
110b2 
Q110b4 
011070 
011074 
011100 



011102 
011110 



011112 
OlUlb 
011120 



012742 000241 

005242 

000000 

012700 011110 
0052b7 00002b 
000170 177770 
011102 

02b727 000014 00000b 
001405 



012742 000242 

005242 

000000 



INC 
JMP 
JMPb 

CMP 
BEQ 



MOV 
INC 
HALT 
JMP7A: MOV 
INC 
JMP 

IJMP: JMPCK 

JMPCK: CMP 
BEQ 



MOV 
INC 
HALT 



JMPSfi 



-(R2^ 

•IJHP5+2,R0 

JMPSEQ 

3-lRO} 



•5.JMPSEQ 



1241, -(R2) 
-(R25 

«IJMP+10,R0 

JMPSEQ 

a-lO(RO) 



JMPSEQ, «b 
TSTl 3b 



«242,-(R2) 
-(R25 



•"0 SCOPE: CLEftR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRutTION 



UHICH FOLLOUS U/ bb4 
MOVE TO MAILBOX • »«»»»»« 240 ******* 
SET MSGTYP TO FATAL ERROR 
SHOULD ONLY BE HERE FROM MODE 4 JUMP 
SET UP POINTER TO INDIRECT JUMP ADDR. 
UPDATE JUMP SEQUENCE 
TRY JUMP MODE 5 TO "JMPb" 
INDIRECT ADDRESS POINTER 

; CHECK JUMPS IN SEQUENCE: JMPSEQ=5? 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS < 
CONDITIONAL BRANCH INST, AND < 
REPLACE THE MOVE INSTRUCTION < 
UHICH FOLLOUS U/ b4b < 

MOVE TO MAILBOX I *«»»♦»» 241 ««««««« 

SET MSGTYP TO FATAL ERROR 

SHOULD ONLY BE HERE FROM MODE b JUMP 

SET UP OFFSET POINTER TO INDIRECT flOOR. 

UPDATE JUMP SEQUENCE 

TRY MODE 7 JUMP 

INDIRECT ADDRESS 

; CHECK JUMPS IN SEQUENCE: JMPSEQ 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS < 
CONDITIONAL BRANCH INST. AND < 
REPLACE THE MOVE INSTRUCTION < 
UHICH FOLLOUS U/ b27 < 
MOVE TO MAILBOX t »»««»»» 242 ««««««« 
SET MSGTYP TO FATAL ERROR 
SHOULD ONLY BE HERE FROM MODE b JUMP 
OR SEQUENCE ERROR 



011122 000000 



JMPSEQ: 0 



OQKMA.PII T135 



CPU TEST nflCYll 27(7353 D6-0C"^-7fa 

TE5T THE JfV INSTPJCTICN Ifi ALL MODES 



M07 

H:01 



*7 

40S2 
M053 
4054 
4055 
405& 
4057 
4058 
405<3 
^ObO 
40t>l 
40fe2 
40S3 
40&4 
4065 
40C)b 

4067 011124 005212 

4068 011126 022712 
40b'3 011132 001001 

4070 011134 000402 

4071 01113b 000137 
4072 

4073 011142 01270b 
407M 01114b 012700 
4075 011152 005037 
407b 01115b 0050Q1 
4077 OlUbO 005131 
407B 011152 004110 
4079 
4080 
4081 
4082 
4083 
4084 
4085 
408b 
4087 
4088 
408S 
40S0 
40<91 
40S2 
40S3 
40<9H 
4095 
40% 
40S7 
40S8 
4099 

4100 011234 

4101 011234 012742 000244 

4102 011240 005242 



»*»*»*#**»####»»»»»#♦♦***»»#«»*»**♦*♦»»«**««♦*♦♦♦♦♦♦♦♦*♦♦♦♦♦♦♦♦«♦♦♦««♦♦♦♦♦♦ f^.+ < . - 

THIS TEST VERIFIES ftLL LEGAL MODES OF THE JSR INSTRUCTION. 
THE CONCEPT OF LEAP FROGGING AND SEQUENCE CHECKING (JSRSEQ) IS 
IDENTICAL TO THAT USED IN JMP TE5T (SEE PREVIOUS TEST). EACH 
8L0CK OF CODE VERIFIES THE PREVIOUS JSR BY CHECKING THE SEQUENCE, 
CHECKING THAT THE PC UAS SAVED IN THE SPECIFIED REGISTER, CHECKING 
THAT THE SP HAS DECREMENTED. CHECKING THAT THE REGISTER ilAS 
SAVED ON THE STACK, AND FINALLY CHECKING THAT ANY MODE ADDRESS 
REGISTER ALTERATIOI^S (E.G. INCREMENT REGISTER IN MODE 2) HERE 
SUCCESSFUL. Rl IS USED AS THE REGISTER IN ALL JSR INSTRUCTIONS. 

IF A FAILURE OCCURS. THE SEQUENCE CHECKER UILL ASSIST IN 
DETERMINING JUST WHICH MODE FAILED. IF THE SEQUENCE IS CORRECT 
THEN THE ERROR DETECTED WAS A FUNCTIONAL FAILURE (E.G., INCORRECT 
REGISTER SAVED). 

TEST 13b TEST JSR INSTRUCTION W/ ALL MODES 



00013b 



011572 

000500 
011254 
011552 



0111b4 




JSRIA: 




011154 


012742 


000243 


MOV 


011170 


005242 




INC 


011172 


OOOQOO 




HALT 


011174 


022737 


000001 011552 J5R3: 


CMP 


011P02 


001014 




ONE 


011204 


020127 


01133b 


CMP 


011210 


001011 




BNE 


011212 


02270b 


00047b 


CMP 


01121b 


00100b 




BNE 


011220 


02271b 


125252 


CMP 


011224 


001003 




BNE 


01122b 


022700 


01117b 


CMP 


011232 


001404 




BEQ 



t5T13b: INC (R2) 

CMP M136, (R2) 

BNE J5R0 

BR JSRl 

J5R0: JMP atJSRCKl 

JSRl: MOV iSTBOT.Rb 

MOV «JSR2.ftO 

CLR SIJSR^Q 

CLR Rl 

COM Rl 

JSR R1,(R0) 



«243,-(R2) 
-(R2J 



; UPDATE TEST NUMBER 
SEQUENCE ERROR? 
BR TO ERROR HALT ON 5EQ ERROR 



SET STACK POINTER 
SET TARGET ADDRESS 
INITIALIZE SEQUENCE CHECKER 
INITIALIZE Rl 



JSR3A: 



il.SM JSRSEQ 
JSft3A 
R1.IJ5R4 
JSft3A 

•STB0T-2,Rb 

JSR3A 

1125252, (Rb) 
JSR3A 
»JSR3^2,R0 
JSR3B 



MOV 1244, -(R2) 
INC -(R2) 



TRY JSR MODE 1 
TO SCOPE: REPLACE THE MOVE INSTRUCTION 
FOLLOWING W/ 774 



243 



MOVE TO MAILBOX I »#»»#»» 
SET HSGTYP TO FATAL ERROR 
JSR NODE 1 FAILED 

CHECK SEQUENCE: JSRSEQ=1' 
BRANCH IF OUT OF SEQUENCE 
PROPER PC SAVED' 
BRANCH IF PC WRONG 
STACK POINTER DECREMENTED' 
BRANCH IF SP WRONG 
REG SAVED ON STACK' 
BRANCH IF REG. NOT SAVED 
MODE 2 INCREMENT CORRECT' 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 740 



MOVE TO MAILBOX t ««»«»» 
SET MSGTYP TO FATAL ERROR 



244 



"HlNGEC-il-CCKHi; II Q'< CPU TEST 



nflCYll 27(732) 





T13b 


TEST J 




01 1343 


000000 




41DM 

'Aw' 


011244 


005237 


All 

011552 


4105 




004137 


01133b 










•4 in? 




0C5737 


Alt ^^'^ 

011552 


41D8 

■ A WW 


0112bQ 

Sd * A Lb WW 


OOlOU 




4109 

■ A W ^ 


Q112b2 


320127 


011154 


4110 


ui A coo 


OOlOub 




4111 


01 1270 


022708 


000475 


41 12 


011274 


001003 




4113 


01127b 

W A A b • w 


021527 


177777 


4114 


0113Q2 


001404 




41 IS 








411^ 








4117 








MllB 








4119 


011304 






4120 


011304 


012742 


000245 


4121 


011310 


005242 




4122 


011312 


GOOOOO 




M123 


011314 


01270b 


AAA ^ A A 

000500 


412S 


011320 

W« A WbW 


012701 


125252 


M12S 


011324 

A A Wk ■ 


005237 


A 4 4 

011552 


m2b 


011330 


012700 


A 1 1 4 ^1 1 

011174 


^l27 


011334 

WA A WW ■ 


OOH120 




''.28 








4129 


01133b 

KJA A www 


022737 


AAAAA^ 

000002 


4130 


011344 

W A A w ■ ■ 


001003 




4131 


01134b 


022701 


011254 


4132 


011352 


An III Ai ■ 

001404 




4133 








4134 








4135 








413b 








4137 


011354 






4138 


011354 

W A A WW ■ 


012742 


00024b 


4139 


0113b0 

W A A WWW 


005242 




4140 


0113b2 


000000 




4141 


0113b4 


005237 


A 4 4 rF"^ 

011552 


4142 


011370 


012700 


nit 11 111 I 

011444 


4143 


011374 


004140 




4144 








4145 


01137b 


022757 


AAA A All 

000004 


414b 


011404 


OOlOOo 




4147 


01140b 


022701 


011510 


4146 


011412 


001003 




4149 


011414 

S0 A A 'A • 


022700 


nit put 

01154b 


4150 


011420 


001404 




4151 








4152 








4153 








4154 








4155 


0U422 






415b 


011422 


012742 


000247 


4157 


01142b 


005242 




4158 


011430 


000000 





JSR3B: 
J5R2: 



J5R2A: 



J5R26: 



JSR4: 



JSR4fl: 
JSR4B: 
JSRb: 



JSRbfl: 



HHLT 

INC 

JSR 

TST 
BNE 
CMP 
BNE 
CUP 
BNE 
CMP 
BEQ 



MOV 

INC 

HALT 

MOV 

MOV 

INC 

MOV 

JSR 

CMP 
BNE 
CMP 
BEQ 



MOV 

INC 

HALT 

INC 

MOV 

JSR 

CMP 
BNE 
CMP 
BNE 
CMP 
BEQ 



MOV 
INC 
HALT 



N07 

0b-0CT-7fa 14:01 
ES 



SiJSRSEQ 
Rl,a«JSR4 

atJSRSEO 
JSR2A 
Rl.iJSRlfl 
JSA2fl 

•STB0T-2,r^b 
JSR2ft 
(Rb).t-l 
JSR2B 



11245, -(R2) 
-(R2) 

iSTBOT.Rb 

•125252.R1 

SiJSRSEO 

•J5R3.ro 

R1,(R6)+ 

i2.aiJ5R5EQ 
J5^4fl 
«JSR2,Rl 
J5R4B 



•24b, -(R2) 
-(R25 

a^JSRSEQ 
•J5R5^2,R0 

R1,-(R0) 

•4.JSR5EQ 

JSAbA 

•JSR7,R1 

JSRbA 

•JSRbAD,RO 

JSRbB 



•247, -(R2) 
-(R25 
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JSR MODE 3 MALFUNCTIONED 
UPDATE SEQUENCE CHECKER 
TRY JSR MODE 4 

CHECK SEQUENCE: JSRSEQ=0' 

BRANCH IF OUT OF SEQUENCE 

PROPER PC SAVED' 

BRANCH IF PC URONG 

Rb DECREMENT' 

BRANCH IF Rb IS INCORRECT 

REGISTER SAVED' 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
i4HICH FOLLOUS U/ 714 



245 ******* 



MOVE TO MAILBOX » 

SET MSGTYP TO FATAL ERROR 

JSR MODE 1 MALFUNCTIONED 

INITIALIZE Rb 

INIT.?ALIZE Rl 

UPDATE SEQUENCE CHECKER 

SET TARGET ADDRESS 

TRY JSR MODE 2 

CHECK SEQUENCE: JSRSEQ=2' 
BRANCH IF OUT OF SEQUENCE 
PROPER PC SAVED' 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 570 



24b ««««««« 



MOVE TO MAILBOX » »»»»»»» 
SET MSGTYP TO FATAL ERROR 
JSR MODE 3 MALFUNCTIONED 
UPDATE SEQUENCE CHECKER 
SET TARGET ADDRESS 
TRY JSR MODE 4 

CHECK SEQUENCE: JSRSEQ=4' 
BRANCH IF OUT OF SEQUENCE 
PROPER PC SAVED' 
BRANCH IF PC URONG 
MODE 5 REGISTER CORRECT' 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 545 



;MOVE TO MAILBOX • »»«»»»» 
SET MSGTYP TO FATAL ERROR 
JSR MODE 5 FAILED 



247 ««««««« 



:i :h tec 



■E5T J5fi INSTRJCTION A^^ MODES 



BOS 



•41W 
•4161 

h:e.4 

•4171 
^172 
M173 

m7M 

M175 
H176 
4177 
'4178 
HITS 
Hi80 
S181 
^4182 
H1B3 
•41BS 
•418S 
•>1S6 
4187 
M188 
4189 
4190 
4i<31 
4192 
4193 
M19M 
4195 
41% 
4197 
4196 
4199 
42X 
•4201 
Me " 
Mc 
420M 

420b 

4206 
4209 
4210 
4211 
4212 
4213 
4214 



0H432 
01143b 

0114*42 

011450 
011-52 
01145b 
C114bO 
011%4 



01i4feb 
C114bb 
C11472 
011474 
01147b 
011502 
01150b 

011510 
01151b 
011520 
011524 



D1152b 
01152b 
011532 
011534 
01153b 
011542 

0115% 
011550 
011552 

011554 
0U5b2 
On5b4 
011570 



005237 
0041b7 
0227b7 
OClOOb 
022701 
001003 
322700 
001404 



011552 
OijJ04b 
000003 

01137b 

011442 



J5Rb8: 
000122 J5R5: 



012742 00025C 

005242 

000000 

005237 011552 
012700 011550 
004150 

022737 000005 
001003 

022701 011442 
001404 



012742 000251 

005242 

000000 

005237 011552 
004177 000002 

01137b 
011554 
000000 

022757 00000b 
001003 

022701 0115% 
001404 



rSRSA: 



TCDCO. 



011552 JSR7: 



INC 
JSP 

criP 

BfC 

CHP 

arc 

CtIP 
BEQ 



MOV 
INC 
HALT 

TM(- 

nov 

J5R 

CfP 

cnp 

BEQ 



;5R7ft: 

MOV 
INC 
HflLT 
JSR7B: INC 
J5R 

JSRbAO: JSRb 
JSRCKROtJSRCK 
JSRSEQ: 0 



177770 J5RCK: 



012742 000252 
OllSTb 005242 
OllbOO 000000 



JSRCKl: 



crp 

BNE 
CflP 
BEQ 



MOV 
INC 
HflLT 



StJSRSEQ 

R1.JSR7 

t3.JSR5EQ 

JSftSfl 

tJSRb.Rl 

JSRSfi 

•JSR5.ro 

JSR5B 



•250, -(R2) 

S^JSRSES 

•JSRbflD*2.R0 

Rl,a-JRO) 

•S.S^JSRSEQ 

JSft7fl 
•J5R5.R1 

J5R7B 



•251, -(R2) 
-(R2) 

STJSRSEQ 

Rl.aJSRCKftO 



•b.JSRSEQ 

JSftCKl 

SJ5RbflO,Rl 

T2T137 



•252, -(R2) 
-(R25 



UPDATE SEQUENCE CHECi^LR 
TRY JSR nOOE b 
CfCCK SEQUENCE: JSR5EQ-2' 
BRANCH IF OUT OF SEQUENCE 
PROPER PC SAVED' 
BRANCH IF PC URONG 
CHECK flOOE 4 REGISTER 

TO SCOPE: CLEAR THE RIGHT BYTE CF ThIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ b23 



250 M«Mtft 



MOVE TO flAILBOX • #»#♦#»# 
SET MSGTYP TO FATAL ERROR 

JSR nooE 4 halfunctioned 

UPDATE SEQUENCE CfCCKER 
POINT RO TO TARGET ADDRESS 
TRY JSR riOOE 5 

CHECK SEQUENCE: JSRSE0=5' 
BRANCH IF OUT OF SEQUENCE 
PROPER PC SAVED' 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. ATC 
REPLACE THE MOVE INSTRUCTION 
MHICH F0a0«5 W/ b03 



251 ******* 



MOVE TO flAlLflOX • ******* 
SET nSGTYP TO FATAL ERROR 
JSR nOOe b FAILED 
UPDATE SEQUENCE CHECKER 
TRY JSR NODE 7 

;rf0DE 5 TARGET ADDRESS 
;H00E 7 TARGET ADDRESS 
i SEQUENCE CHECKER 

; CHECK SEQUENCE: JSRSEQ=&' 
; BRANCH IF OUT OF SEQUENCE 
PROPER PC SAVED' 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE NOVE INSTRUCTION 
UHICH FOLLOUS U/ 5bl 



MOVE TO MAILBOX • »«»#### 
SET MSGTYP TO FATAL ERROR 
JSR MODE 7 MALFUNCTIONED 
OR SEQUENCE ERROR 



252 



4253 
4c2S 
-225 
s22fc 
H227 
-»229 
Hc2S 
423G 
H231 
M232 

H233 
H234 
H235 
M23b 
H237 
M2$ 

M2S0 
-42H1 
M242 
-»243 



011bO2 
OUbOH 
OllblO 
0Uf>12 
01161f> 
011b22 
0nE>2C) 



onb34 

QHb3b 
OH&HO 
OllfeHH 



0CS213 
022712 
001016 
01270b 
0127% 
0127OT 
000200 



0127M2 
0052H2 
000000 
022700 
001404 



OllfcMb 012742 
011&52 005242 
31i£>S4 000000 



'£5^ lACVii 2'v^32) Ofc- 

JSR INSTRUCTION U/ «LL HOOES 



000137 

000500 
052525 
011640 



000253 
052525 

000254 



THIS TEST VERIFIES THE RTS INSTRUCTION. THE STACK POirER 
IS iNITIflLlZEO ftfC fl TEST PATTERN STORED ON STACK. RO IS LOADED 
WITH RETURN ADDRESS. AN RTS IS EXECUTED. AND, AT THE Tf«G£T 
ADDRESS, A CHECK IS HADE THAT RO UAS PROPERLY RESTORED FRCfl THE 

TEST 137 TEST RTS INSTRUCTION 



r5T137: 



RTSl: 



INC 
CMP 
3NE 

MOV 
.10V 
MOV 
RTS 



MOV 
INC 
HALT 
CMP 

eEQ 



MOV 
INC 
HALT 



(R2) 
•137. (R2) 
TSTl^O-10 
•STBOT.Rfc 
•52525. -(R&) 
•RTSl.ftO 
RO 



•253, -(R2) 
-(R25 

•52525, RO 
TST140 



•254. -(R2) 



-(R2 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
INITIALIZE STACK POINTER 
INITIALIZE TOP OF STACK 
INITIALIZE RETURN REGISTER 
TRY RTS THROUGH RO 

TO SCOPE: REPLACE THE HOVE INSTRUCTION 
FOaOWING U/ 770 
MOVE TO MAILBOX I *«**«*« 2S3 ««#»«*# 

SET nSGTYP TO FATAL ERROR 
RTS FAILED 

CHECK THAT RO RESTORED FROM STACK 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
COrCITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WICH FOLLOUS U/ 762 
MOVE TO MAILBOX • ******* 254 ******* 
SET MSGTYP TO FATAL ERROR 
RTS MALFUNCTIONED 
OR SEQUENCE ERROR 



<ssss 



DOS 



42S0 
H251 
H2S2 
-♦253 
4254 
4255 

4258 
425«3 
42SC 
H2&1 
42fc2 
42b3 
42S4 
42b5 
H2Sb 
42b7 

42be 

42SS 
4270 
4271 
4272 
4273 
4274 
4275 
427b 
4277 
4278 
4279 
4290 
4281 
42S2 
4263 
4294 
4265 

:^ 

4298 

42es 

4290 
4291 
42« 
4293 

42% 

42S9 
4300 



iNSTRUCTIC-'i* 



vv 



011b56 
OllbbO 
011bb4 
Ollbbb 
OllbTO 
011b72 
011b7b 
011700 
011702 



011704 
011704 
011710 
011712 

011714 
01171b 
011720 
011724 
01172b 
0117X 



m 

01 173b 
011740 



005212 

022712 000140 
001022 
000277 
000251 

012700 100000 
101402 
102401 
100404 



012742 000255 
0052H2 



000277 
000244 

012700 000000 
101002 
102401 
100004 



Q127H2 00025b 

005242 

000000 



THESE NEXT FOUR TESTS VERIFY THE FLINCTIONING OF ft GROUP 
OF FOUR INSTRUCTIONS. THE GROUP CONSISTS OF THE INSTRUCTIONS: 
NOV. 8IC, BIT. RNO BIS. THESE INSTRUCTIONS ARE SIHLAR IN THE 
UflY THEY EFFECT THE C «€ V BITS. THEY ALL LEAVE THE V-BIT 
CLEAR AMD THE C-BIT UNAFFECTED. 

T« TEST PROCEDURE IS AS FXLOUS: THE N. 2, AND V BITS 
ARE LOAOS UITH THE COMPLEMENT OF THE EXPECTED ftESilLTS, THE C-BIT 
IS LOADED UITH T« DESIRED RESULT. THE INSTRUCTION IS EXECUTED 
yiTH DIFFERENT DATA PATTERNS AND THE RESULTS ARE VERIFIED UITH 
A SERIES OF COrCITIONAL BRANCH INSTRUCTIONS. T« DATA IS CHOSEN 
TO PRODUCT Al.' POSSIBLE CONBINATIONS OF THE C AND V BITS. 

TEST 140 TEST MOV INSTRUCTION 



♦ t ♦ ♦ t 



tST140: 



******** 
*******t 



INC 
CMP 
BNE 

sec 

♦CLN'CLC 
MOV 
BLOS 
BVS 
BNI 



(R2) 

•140, (R2) 
TSTlAl-10 



•100000, RO 
MOVl 
MOVl 
H0V2 



MOVl: 



M0V2: 



M0V3: 



MOV 
INC 
HALT 

sec 

CLZ 
MOV 
BHI 
BVS 
BPL 



MOV 
INC 
HALT 



•255, -{R2) 
-(R2J 



•O.RO 

H0V3 
M0V3 
TST141 



•25b, -(R2} 



; UPDATE TEST NUMBER 
; SEQUENCE ERROR' 
:BR TO ERROR HALT ON SEQ ERROR 
;CC=0110 

;CC=1000 



TO SCOPE: CLEAR THE SIGHT BYTE OF THIS <== 
CONDITIONAL BRANCH INST. AND 

REPLACE THE MOVE INSTRUCTION <=: 

UHICH FOLLOWS U/ 771 <s= 

MOVE TO MAILBOX • ******* 255 «««««*« 
SET MSGTYP TO FATAL ERROR 
MOV DID NOT SET CCS CORRECTLY 

CCslOll 

CC=0101 
C OR Z = 0' 
V=l' 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <== 
CONDITIONAL BRANCH INST. AND <== 
REPLACE THE HOVE INSTRUCTION <=:: 
UHICH FOaOUS U/ TSb <== 

MOVE TO MAILBOX • ******* 25b ******* 
SET MSGTYP TO FATAL ERROR 
MOV DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



011742 005212 



TEST 141 TEST BIT INSTRUCTION 

tSTlHl: INC (R2) ; UPDATE TEST NUMBER 



:>k)Ah.pii tim; te5T bit 



E08 



'b H:0: PfiGE 55-4 




M3C1 
S302 

•4 
M 
4 

M30b 
M 
4 
4, 
4310 
4j11 
4312 
4313 
4314 
4315 
4316 
4317 
4318 
4319 
4320 
4321 
4322 
4323 
4324 
4325 
432b 
4327 
4329 
4329 
4330 
4331 
4332 
4335 
4334 
4335 
4336 
4337 
4338 
4339 
4340 
4341 
4342 
4343 
4344 
4345 
4346 
4347 
4348 
4349 
4350 
4351 
4352 
4353 
4354 
4355 
-.356 



0117MH 022712 000141 

011750 ai02S 
11^ 

01 1762 032700 ICXOC 

11766 101402 

11772 iKhOH 



011774 

011774 012742 000257 

012000 005242 

012002 000000 

012004 000277 

012006 0002H4 

012010 032700 077776 

01201H 101002 

012016 102401 

012020 1000C4 



012022 

012022 012742 00D260 

012026 005242 

012030 000000 



012032 005212 

012034 022712 000142 

012040 001024 

012042 012700 177777 

0120% 000277 

012050 000251 

012C52 042700 077777 

0120S6 101402 

012060 102401 

012062 100404 



012064 

012064 012742 000261 

012070 005242 

012072 000000 

012074 000277 



CMP 
BNE 

nov 
sec 

♦CLN!CLC 



■141. (R2) 
TST142-10 
IIOOOCI.RO 



: SEQUENCE ERROR" 

;Bfi TO ERROR HALT SEi 



BTTI. 



BIT2: 



BIT3: 



BIT 
9LCS 
BV5 
B^tI 



f*OV 
INC 
HALT 

sec 

CL2 
BIT 
BHI 
BVS 
BPL 



nov 

INC 
HALT 



tlOOOOO.RO 
BITl 
BITl 
BIT2 



•257 -(R2) 
-iR2) 



•77776, RO 
BIT3 
BIT3 
TST142 



•260, -(R2) 
-(R25 



;CC=011Q 



;CC=1000 



; TO SCOPE: CLEAR THE RIGHT BfTE OF THIS 

: CONDITIONAL BRANCH INST. hNO 

; REPLACE THE HOVE INSTRUCTION 

; UHICH FOLLOWS U/ 767 

;riOVE TO MAILBOX • ««««««« 257 ####♦♦* 

:SET MSGTYP TO FATAL ERROR 

;BIT DID NOT SET CCS CORRECTLY 



;CC=1011 
;CC:0101 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
COrOITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 754 

MOVE TO MAILBOX • ******* 260 ******* 
SET MSGTYP TO FATAL ERROR 
BIT DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



:««««*«»«««»««««>«««#«»«««*«««««««»«««»«««««««««»»»»«««»»«»»««»«««««««««««««»««««««««« 

TEST 142 TEST BIC INSTRUCTION 



tST142: INC 
CMP 



BNE 

nov 
sec 

+CLN!CL^ 
BIC 
BLOS 
BVS 
BMI 



(R2) 

•142, (R2) 
TST1^3-10 
•177777, RO 



•77777, RO 
BICl 
BICl 
BIC2 



BICl: 



BIC2: 



MOV 
INC 
HALT 

sec 



•261, 

-(R25 



•(R2) 



; UPDATE TEST NUMBER 
; SEQUENCE ERRORS 
I BR TO ERROR HALT ON SEQ ERROR 

;CC=0110 

;CC=100Q 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UH^CH FOLLOWS U/ 767 

MOVE TO MAILBOX • «**»»** 261 »«»«»*# 

SET MSGTYP TO FATAL ERROR 
BIC DID NOT SET CCS CORRECTLY 
CC=1011 



'I'lCtC-i.-DaKHN :i 



M357 
H358 

4361 
43t>2 
M3U 

4365 

4366 

4367 

4368 

436S 

4370 

4371 

4372 

4373 

4374 

4375 

4376 

4377 

4378 

4379 

4380 

4381 

^38^ 

4383 

4384 

4385 

4386 

4387 

4388 

438S 

4390 

4391 

4392 

4393 

4394 

4395 

43% 

4397 

4398 

439S 

4400 

4401 

4402 

4403 

4404 

4405 

4406 

4407 

4408 

4409 

4410 



012076 QPQ24M 

012100 042700 

012104 101002 

012106 102H01 

012110 1CX04 



:4 :sj TE£' 
'EST BIC 

: :300c 



fi«v:i 2" 

INSTRUCTION 



F08 



•32. 



0t-CC'-76 14:01 PAGE 255 



012112 

012112 012742 

012116 0052M2 

012120 000000 



012122 
012124 
012130 
012132 
01213H 
012136 
012140 
012144 
012146 
012150 
012152 



012154 
012154 
012160 
012162 
012164 
012166 
012170 
012174 
012176 
012200 
012202 



00S212 
022712 
001025 
005000 
000277 
000251 
052700 
103403 
102402 
100401 
001404 



012742 
005242 
000000 
000277 
000250 
052700 
103003 
102402 
C01401 
100404 



012204 

012204 012742 

012210 005242 

012212 000000 



03C262 



SIC3: 



BHI 
BVS 
6PL 



INC 
HfiLT 



IIOOOOO.RO 
8IC3 
BIC3 
'ST 142 



1262, -(R2) 
-(R25 



;CC=3101 



TO SCOPE: 



CLEAR THE RIGHT BYTE OF "nlS 
CONDITIONAL BRANCH INST. AMD 
REPLACE THE HOVE INSTRUCTICN 
UHICH FOLLOWS U/ 754 



MOVE TO miLBOX I ******* 262 ******* 

SET nSCTYP TO FATAL ERROR 
BIC DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



I************************************************************************************ 

ItEST 143 TEST BIS INSTRUCTION 

*********************************************************************************** i 



000143 



000000 



tSTi43: 



INC 
CMP 
BNE 

CLR 

sec 

♦CLN.'CLC 
BIS 
BCS 
BVS 
BNI 
BEQ 



(R2) 

1143. (R2) 
T5T144-10 
RO 



•O.RO 

BI^l 
BISl 
BISl 
BIS2 



0C0263 



177777 



BISl: 



BI52: 



000264 



BIS3: 



MOV 
INC 
HALT 

sec 

CLN 
BIS 
BCC 
BVS 
BEQ 
Bfll 



NOV 
INC 
HALT 



•263, -(R2) 
-(R25 



•177777, RO 

B!S3 

BIS3 

BIS3 

TST144 



•264,- 
-(R2) 



(R2} 



; UPDATE TEST NUMBER 

SEQUENCE ERRORS 
;BR TO ERROR HALT ON SEO ERROR 

R0=0 
;CC=1010 

;CCs0100 R0=0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
UHICH FOLLOUS U/ 767 

;MOVE TO MAILBOX • »«♦««»« 263 ♦♦*♦**» 

;SET MSGTYP TO FATAL ERROR 
;BIS DID NOT SET CCS CORRECTLY 
;CC=0111 

;CC:1001 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS U/ 753 

MOVE TO HAILBOX • »#»«#«» 264 *#♦«♦♦♦ 

SET MSGTYP TO FATAL ERROR 
BIS DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



G08 



ot-:cT- 



'b 14:01 PhGE 



mi 



4M 
HM 
44 

4418 
-t4:9 

4420 
"421 

4423 
i-»24 

-436 
-427 
4428 
4423 
4430 
4M31 
4432 
4433 
4434 
4435 
4436 
4437 
4438 
44 3S 
4440 
4i41 
4442 
1443 
4444 
4445 
44% 
4447 
4448 
4449 
4450 
4451 

44I3 
4454 
4455 
445£> 
4457 
4458 
UH5«3 
44f>0 
44£,1 
44b2 
44M 
4464 
44L5 
44bfc 



012214 
012216 
012222 
012224 
012230 
012232 
012234 
012236 
012240 
012242 



012244 
012244 
0122S0 
0122S2 
01225M 
012260 
012262 
012264 
012266 
012270 
012272 
01227H 



012276 
012276 
012302 
012304 

012306 
012310 
012312 
012314 
012316 
012320 



005212 

022712 000144 
001037 

012700 077777 

0002S7 

000264 

005200 

101402 

100001 

102404 



012742 000265 
00524e 



THESE NEXT TUG TESTS VERIFY THE FUNCTIONING OF THE INC PND 
DEC INSTRUCTIONS. THESE INSTRUCTIONS BOTH EFFECT THE C Af€ V 
BITS THE SAME; THE C-BIT IS LEFT UNCHflMGED AND THE V-BIT IS DEPENDENT 
UPON THE DflTft RESULTS. TFC SAME PROCEDURE IS USED. THE CONDITION 
CODE BITS ARE INITIALIZED, THE INSTRUCTION IS EXECUTED AND THE 
RESULTS ARE VERIFIED UITH A SERIES OF CONDITIONAL BRANCH INSTRUCTIONS. 
THIS PROCEDURE IS REPEATED UITH SEVERAL DATP PATTERNS TO PPODUCE 
DIFFERENT COnBINATIONS OF THE C AND V BITS. 

TEST 144 TEST INC INSTRUCTION 



tSTl44: 



005242 
OOtXXu 



052700 077777 
000261 
000244 
00S2X 
100403 
102402 
103001 
001404 



012742 000266 

005242 

000000 

000277 
000241 
005200 
101402 

100401 
100004 



INCl: 



INC2: 



INC3: 



INC4: 



INC 

CMP 

BNE 

MOV 

CCC 

SEZ 

INC 

BLOS 

9PL 

BVS 



MOV 

INC 

HALT 

BIS 

SEC 

CLZ 

INC 

BHI 

BVS 

BCC 

BEQ 



MOV 
INC 
HALT 

sec 

CLC 

INC 

BLOS 

BMI 

BPL 



(R2] 
il44. (R2) 
TST1A5-IO 
■077777, RO 



RO 
INCi 
INCl 
INC2 



■265, -(R2) 
-(R2J 

■77777, RO 



RO 

INC3 

INC3 

INC3 

INC4 



■266, -(R2) 
-(R2i 



RO 
INC5 
INC5 
T5Ti45 



; UPDATE TEST NUMBER 
; SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 
;R0=077777 
;CC=0100 



iCCslOlO 



R0=10000 



TO SCOPE: CLEAR THE RIGHT BYTE Of THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS U/ 770 



MOVE TO MAILBOX ■ ******* 
SET MSGTYP TO FATAL ERROR 



2bS ******* 



INC DID NOT SET CCS CORRECTLY 
R0=177777 
CC=1011 

CCsOlOl RC=0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
UHICH FOLLOUS U/ 753 

:HOVE TO MAILBOX ■ 266 «**♦«*« 

SET MSGTYP TO FATAL ERROR 
;INC DID NOT SET CCS CORRECTLY 

;CC=1110 

;CC=0000 R0=1 

































UiCJCC 




m73 

111 ^ 


ni?3?fe 


«JW^b 




UXCJaTU 


0QP030 


•4H7^ 
MS76 










•4M77 


















4HBQ 


012332 


005212 

WW 9b *b 




012334 


022712 

Wbb' Ab 




Q12340 


001051 

liMJ A W«9A 




01 234? 


012700 

WAb ' WW 


4MB4 


oiid% 


000277 




nipocn 

UiC<>9U 




■I'lQf 






1 TO r 


0123^4 


0D14Q2 




0123% 

UXCw30 


102401 






1 03404 














44Q9 






44^ 






4494 


n 1 ?3k2 




44% 


Ql23Ci2 


012742 

WAb' <b 


44% 


0123Ui 


005242 

MJWb lb 


4497 


012370 


000000 


4498 


012372 


Q0Q261 


4499 


012374 


000244 




012376 


D0S30Q 


450 1 


012400 


101002 

AU A WWb 




012402 

W Xb >iJC» 


ICffWOl 

A WW lU A 


4503 


012404 


102004 

A WbWW ■ 


4504 






4505 












4507 






4506 


012406 




4509 


012406 


D 12742 


4510 


012412 

W A b ■ Ab 


CKIS242 

WW .Jb lb 


4511 


012414 

WAb » A » 


000000 

WWWWWW 


4512 


012416 

W Ab ■ AW 


000277 

WWWb ' f 


4513 


012M20 

w • b 'bW 


QQ0251 

WWWb«P A 


4514 


012M22 

W A b 'bb 


005300 


4515 


012424 

WAb 'b ■ 


101402 

AWA "Wb 


451& 


012426 

W«b 'bV 


102401 

• Wb ■ W A 


4517 


012430 


100404 


451B 






H519 






4520 






4521 






4522 


Q12432 





H08 

2t-.C^'7b 14:01 PAGE 257 
TO SCOPE: 



:n:5: 



CLEAR THE RIQHT BYTE OF THIS 
CONDITIONAL BRANCH INST. ANC 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 741 



INC 
HALT 



•267, -(R2; 
-(R2) 



MOVE TO MAILBOX I 267 ******* 

SET MSGTYP TO FATAL ERROR 
INC DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



I TEST 145 TEST DEC INSTRUCTION 



tST145: INC 
CMP 

BNE 

MOV 

sec 

DEC 
BMI 
BEO 
BVS 
BCS 



DECl: 



DEC2: 



0EC3: 



DECS: 



MOV 

INC 

HALT 

SEC 

CL2 

DEC 

BHI 

BMI 

BVC 



(R2) 

•145, (R2) 
TST146-1Q 
12, RO 

RO 

DECl 

DECl 

DECl 

DEC2 



1270, -(R2) 
-(R2i 



RO 

DECS 
DEC3 
DEC4 



MOV 
INC 
HALT 

sec 

+CLN!CLC 



•271, -iR2) 
-(R2) 



DEC 
BLOS 
BVS 
BMI 



RO 
DECS 
DECS 
OEC& 



UPDATE TEST NUMBER 
SEQUENCE ERROR? 
BR TO ERROR HALT ON SEQ ERROR 
R0=2 



CC=1111 
CCrOOOl 



RQ=1 



DECS: 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRL»CTION 
UHICH FOLLOUS U/ 770 

MOVE TO MAILBOX I ******* 270 »»»««#* 

SET MSGTYP TO FATAL ERROR 

DEC DID NOT SET CCS CORRECTLY 

CC=1011 

;CC=0101 R0=0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 756 

;MOVE TO MAILBOX I ***»*♦» 271 ******* 
;SET MSGTYP TO FATAL ERROR 
DEC DID NOT SET CCS CORRECTLY 
;CC=0110 

;CC=1000 R0=177777 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST, AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 744 



i^MHA.oil T145 TE5T DE 



4527 
•4 

4530 

45 

45 

45 

H534 
4535 
45% 
4537 
4538 
453<9 
4540 
4541 
4542 
45'*3 




C00272 



0124MO 000000 
0124M2 04270C 077777 
012**% 000277 



IC2o8! 
103404 



012464 

012464 012742 000273 

012470 005242 

012472 000000 



c'>~3£ Qt-;:'-7fc 14: Ql Pfi(i£ £58 



»272 -;R2. 
-,R2^ 

•77777. RC 



INC 
HALT 
BIC 

sec 

♦CLN'CLV 
DEC RO 
Bfll DEC7 
B£0 DEC7 
SVC DEC7 
BC5 T5Ti4b 



MOV i273, -(PE^ 
INC 
rifiLT 



-.MOVE TO nAlLBOX t *«»##*« 
;5ET flSGTYP TO FflTftL ERROR 

;DEC DID NOT SET CC'5 CCRPECTl-' 

:RO:10000C 

:CCs0101 



Ct £ ******* 



;CC=1011 
;CC=0011 



TO SCOPE: CLEftR THE RIGHT BYTE OF ^hIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
WHICH FOLLOWS U/ 727 

MOVE TO NAILBOX I ««««««« 273 

SET fISGTYP TO FATAL ERROR 
DEC DID NOT SET CC'5 CORRECT Ji' 
OR SEQUENCE ERROR 



••-ilNDEC-H-DiKAP 



<* « 



ZH CPU ^£5^ t^ACil 
'E5T DEC INSTRUCTION 



J08 

■rb 1H:01 



PAGE £5<i 



HSbS 
4568 
4567 
45b8 
4563 
4570 
4571 
4572 
4573 
4S7M 
4575 
457b 
4577 
457B 
4579 
4580 
4581 
4582 
4583 
4584 
4585 
458b 
4587 
4588 
45BS 
45W 
4591 
«592 
■4593 
4594 
4595 
45% 
4597 
4598 
-t599 



012474 005212 

012475 022712 0001% 
012502 001007 
Q12S04 000277 
012506 000244 

12510 005000 

.12512 100403 

012514 102402 

012516 103401 

012520 001404 



THESE NEXT THREE TESTS VERIFY THE FUNCTIONING OF THE CLP, 
TST, AND SWflB INSTRUCTIONS. THESE THREE INSTRUCTIONS ALL LEAVE 
THE C AND V BITS CLEARED. AG^IN, THE CONDITION CODES ARE "RESET, 
THE INSTRUCTION EXECUTED AND THE RESULTS CHECKED WITH CONDITIONAL 
BRANCH INSTRUCTIONS. THE PROCEDURE IS REPEATED TO PRODUCE OTHER 
COMBINATIONS OF CONOITION COOES. 

TEST 146 TEST CLR INSTRUCTION 



tST146: 



8 



012522 

012522 012742 000274 

012526 005242 

012530 000000 



012532 005212 

012534 022712 000147 

012540 001022 

012542 000277 



CLRl. 



INC 
CMP 
BNE 

sec 

CLZ 
CLR 
BMI 
BVS 
BC5 
BEG 



MOV 
INC 
HALT 



(R2) 

•146, fR2) 
T5TlA7-lO 



RO 

CLRl 

CLRl 

CLRl 

TST147 



1274, -(R2) 



; UPDATE TEST NUMBER 
SEQUENCE ERRORS 
;B9 TO ERROR HALT ON SEQ ERROR 

;CC=1011 

;CC=0100 R0=0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 771 

MOVE TO MAILBOX I ******* 274 ******* 
SET MS3TYP TO FATAL ERROR 
CLR DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



TEST 147 TEST TST INSTRUCTION 



tST147: 



01 
01 



000244 
0K7O0 



012550 1C0403 

012552 102402 

012554 103401 

012556 001404 



012560 

012560 012742 000275 

012564 005242 

012566 000000 

012570 0053X 

012572 000277 



INC 
CMP 
BNE 

sec 

CLZ 
TST 
BMI 
BVS 
BCS 
BEQ 



TESTl: 



TEST2: 



MOV 
INC 
HALT 
DEC 

sec 



(R2) 

•147.(R2) 
TST1§0-10 



RO 

TESTl 
TE5T1 
TESTl 
TEST2 



•275, -{R2) 
-fR2) 

RO 



; UPDATE TEST NUMBER 

SEQUENCE ERRORS 

BR TO ERROR HALT ON SEQ ERROR 
;CC=1011 

;CC=0100 



TO SCOPE: CuEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS W/ 771 

MOVE TO MAILBOX • ******* 275 ******* 

SET MSCTYP TO FATAL ERROR 

TEST DID NOT SET CCS CORRECTLY 

MAKE RO NEGATIVE 

CCsOlll 



"^INDEC-ll-DiKflfl 11 CM CPU TEST fWCYll 27(73c. 

:ikHflA.Pll T147 7E5T TST INSTRUCTION 



K08 



Ofc-OCT-76 1M:01 PWE 2b0 



4b00 012S7M 000250 

%03 012602 102H0I 
%0S 012&0M ICOHOW 



4b07 
4608 
4609 
%10 
4811 
4612 
4613 
4614 
4615 
4616 
4617 
4618 
%19 
4620 
4621 
4622 
4623 
4624 
462S 
4626 
4627 
4628 
4629 
4630 
4631 
4632 
4633 
4634 
4635 
4636 
4637 




4640 
4641 

4642 
4643 
4644 
4645 
4646 
4647 
4648 
4649 
4650 
4651 



012606 
012606 
012612 
012614 



012616 
012620 
012624 
012626 
012632 
012634 
012636 
012640 
012642 
012644 



012646 
012646 
012652 
012654 
012656 
12660 
12662 
12664 
012666 
012670 
012672 



012674 
012674 
012700 
012702 



012742 000276 

005242 

000000 



005212 

022712 000150 
001023 

012700 170000 
000277 



TEST3: 



CLN 

TST 

BIOS 

BVS 

BMI 



MOV 
INC 
HALT 



RQ 

TEST3 
TEST3 
TST15C 



»276,-(P2) 
-(R25 



;CC=iOOQ 



TO SCOPE: 



CLEOR THE RIGHT BYTE OF THIS 
CONOITIONfiL BRfiNCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 756 



nOVE TO MAILBOX I 276 ******* 

SET MSGTYP TO FATAL ERROR 
TEST DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



;*********************************************************'Ji-i********^i**********i***1i4 

;TEST 150 TEST SUAB INSTRUCTION 



000250 
000300 
101402 
102401 
100404 



012742 000277 

005242 

000000 

000277 

000244 

000300 

102403 

103402 

100401 

001404 



012742 000300 

005242 

000000 



tSTlSO: INC 
CMP 
BNE 
MOV 

sec 

CLN 

SUAB 

BLOS 

BVS 

BMI 



SUBl: 



SUB2: 



SUB3: 



MOV 
INC 
HALT 

sec 

CLZ 

SUAB 

BVS 

BCS 

BMI 

BEQ 



MOV 
INC 
HALT 



(R2) 
1150. (R2) 
TSTlSl-10 
1170000, RO 



RO 
SUBl 
SUBl 
SUB2 



•277 -(R2) 
-(R25 



RO 

SUB3 

SUB3 

SUB3 

TST151 



•300, -(R2) 
-(R2i 



; UPDATE TEST NUMBER 
; SEQUENCE ERRORS 
;BR TO ERROR HALT ON SEQ ERROR 
R0=170000 
;CC=0111 

;CC=1000 R0=360 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 77C 

HOVE TO MAILBOX • »♦»#»*« 277 ******* 

SET MSGTYP TO FATAL ERROR 

SUAB DID NOT SET CCS CORRECTLY 

CC=1011 

;CC=0100 R0=170000 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 755 




;MOVE TO MAILBOX • ******* 
;SET MSGTYP TO FATAL ERROR 



300 ««fttf«« 



n5lNDEC-ll-DGK«A 11 OH CPU TEST HflCYll Z7k722) 

DGKAAA.Pll T150 TEST SUAB INSTRUCTION 



Loa 



0b-0CT-7fa 14:01 ^^'Ji chi 




Hi 
4bb0 
%bl 

sbb3 
ibbH 
4bb5 

Hbbb 
4bb7 

4bb8 
4bbS 
4b70 
4b71 
4b72 
4b73 
4b7M 
4b75 
4b7b 
4b77 
4b78 
4b7<3 
4b80 
4bBl 
4b82 
4b83 
4b84 
4b8S 
4b8b 
4b87 
4b88 
4fcOT 
4fc90 
4&S1 
4bS2 
%93 

^1 

%97 
%S8 
4699 
4700 
4701 
4702 
4703 
4704 
470S 
470b 
4707 



01E704 Q05212 

01270b 022712 000151 

012712 0010b2 

01 27 14 012700 040000 

012720 000277 

012722 0b2700 030000 

01272b 101402 

012730 102401 

012732 100004 



012734 

012734 012742 000301 

012740 005242 

012742 000000 

012744 0002b4 

0127% 0b2700 010000 

012752 101402 

012754 102001 

01275b 100404 



»#»»»##*»»»»»#**#»»»*♦»»»»»♦««♦♦♦♦««♦»♦♦*#♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦*♦ 

THESE NEXT TUG TESTS VERIFY THE FUNCTIONING OF THE ADD fiNC 
flOC INSTRUCTIONS. BOTH OF THCSE INSTRUCTIONS HANDLE THE C AND 
V BITS IDENTICALLY. THE PROCEDURE IS TO PRESET THE CONDITION 
QODES. EXECUTE THE INSTRUCTION UITH A PARTIQULAR SET OF DATA, AND 
THEN tHECR THE RESULTS BY EXECUTING A SERIES OF CONDITIONAL 
BRANCHES. THES PROCEDURE IS REPEATED SEVERAL TIMES WITH DIFFERENT 
DATA TO PRODUCE EVERY COMBINATION OF C AND V BITS. 

TEST 151 TEST ADD INSTRUCTION 



tSTlSl: 



ADDl: 



ADD2: 



SilTlb SooSoS 



0127b0 
0127b0 

H^" 

012770 
012772 
012774 
013000 
013002 
013004 



01300b 



012742 000302 

HI 



000257 
000270 

062700 100000 
101002 
102001 
100004 



A0D3: 



A0D4: 



INC 
CMP 
BNE 
MOV 

sec 

ADO 
BLOS 
BVS 
BPL 



MOV 
INC 
HALT 
SEZ 

ADD 
BLOS 
BVC 
BMI 



MOV 

INC 

HALT 

CCC 

SEN 

ADD 

BHI 

BVC 

BPL 



(R2) 

•151.(R2) 
TST152-10 
t40000,R0 

M300C0,R0 
AODl 
ADDl 
ADD2 



#301, -(R2) 
-(R2i 



•10000, RO 
A0D3 
ADD3 
ADD4 



•302, -(R2) 
-(R2) 



•100000, RO 
ADDS 
ADDS 
ADD6 



UPDATE TEST NUMBER 

SEQUENCE ERROR' 

BR TO ERROR HALT ON 5EQ ERROR 

R0=40000 



CCsllll 
CC=0000 



R0=70000 



ADDS: 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLlOUS U/ 770 

;M0VE TO MAILBOX M »»«»»» 301 ♦«*»♦«# 
;SET MSGTYP TO FATAL ERROR 
;ADD DID NOT SET CCS CORRECTLY 
;CC=0100 

;CC=1010 40=100000 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 75b 

:MOVE TO MAILBOX » »»»»»»» 302 *♦♦»### 
SET MSGTYP TO FATAL ERROR 
ADD DID NOT SET CCS CORRECTLY 

;CC=1000 

;CC=0111 R0=0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 743 



T15: TE5T ADD INSTRUCTION 



0&-0CT-7b 14:01 PfiGE 2b2 



CGKAftfl.PU 



3?8? 

4710 
4711 
4712 
4713 
4714 
4715 
4716 
H"i7 
4718 
M7iq 
4720 
4721 
4722 
4723 
4724 
4725 
4726 
4727 
4728 
4729 
4730 
4731 
4732 
4733 
4734 
4735 
4736 
4737 
4738 
4739 
4740 
4741 
4742 
4743 
4744 
4745 
4746 
4747 
4748 
4749 
4750 
4751 
4752 
4753 
4754 
4755 
4756 
4757 
4758 
4759 
4760 
4761 
4762 
4763 



013014 
013016 
013C22 
013024 
01302i> 



013030 
013030 
013034 
013036 
013040 
013042 
013044 
013050 
013052 
013054 
013056 



013060 
013060 
013064 
013066 



013070 
013072 
013076 
013100 
013104 
013106 
013110 
013112 
013114 
013116 



013120 
013120 
013124 
013126 
013130 
013134 
01313b 



000000 
062700 
101402 
102401 
100404 



012742 
005242 
000000 
000277 
000245 
062700 
102403 
] 03002 
100401 
001404 



012742 
005242 
OOCOOO 



005212 
022712 
001037 
012700 
000277 
000252 
0Q5GO0 
101402 
102001 
100404 



012742 
005242 
000000 
052700 
000277 
000244 



003303 



177777 



fl0D6: 



flUV 

INC 

HfiLT 

ADD 

BL05 

BV5 

sni 



•303, -(R2) 

t 177777, m 
flDD7 
flDD7 
ADDS 



0003C4 



000001 



A007: 



ADOS: 



000305 



A009: 



MOV «304,-(R2) 

INC -(R2i 
HALT 

sec 

+CLC!CLZ 

ADO «1.R0 

BVS AD69 

BCC AD09 

Bill AD09 

BEQ T5T152 



MOV «305,-(R2) 
INC -(R2J 
HALT 



;nOVE TO MAILBOX i 323 ♦♦*♦♦♦♦ 

SET MSGTYP TO FATAL ERROR 
;ADD DID NOT SET CCS CORRECTLY 
;CC=1000 m-l77777 



; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
; REPLACE THE HOVE INSTRUCTION 

; UHICH FOLLOUS U/ 732 

:MOVE TO MAILBOX t »»«««»♦ 304 «»*»»»« 

;SET MSGTYP TO FATAL ERROR 
;AD0 DID NOT SET CCS CORRECTLY 
:CC=1010 

;CC=0101 R=0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 716 

MOVE TO MAILBOX • «««»»»« 305 ******* 
SET MSGTYP TO FATAL ERROR 
ADD DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



:«««««««««*«««««ff«fff«fffft«««««ftf If «««««««««««»«««««««««««««««««»««««»«««««#««««««« 

TEST 152 TEST ADC INSTRUCTION 



000152 
077777 



tST152: INC 
CMP 



6NE 
MOV 

sec 

+CLNICLV 
ADC 
BLOS 
BVC 
BMI 



(R2) 

•152. (R2) 
TST153-10 
•077777, RO 



RO 
ADCl 
ADCl 
ADC2 



000306 
077777 



ADCl: 



ADC2: 



; UPDATE TEST NUMBER 
SEQUENCE ERROR' 

I BR TO ERROR HALT ON SEQ ERROR 

;CC=0101 

;CC=1010 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 770 



MOV 
INC 
HALT 
BIS 

sec 

CLZ 



•306, -(R2) 
-(R2) 

•77777, RO 



;MOVE TO MAILBOX • ******* 306 
;SET MSGTYP TO FATAL ERROR 
•ADC DID NOT SET CCS CORRECTLY 

;CC=1011 



««««««« 



r*^lNOEC-ll-D&Kflfl 11 04 CPU TEST mCill 27(73 

DGKflftfl.Pll T152 TEST ADC INSTRUCTION 

ttbC 
BHI 
BVS 
BPL 



47b4 
4765 


m 

s 

s 


,314c 


i8iSS 


4766 


UJ 


O 1 uu 


1 nsunt 
lUcMUl 




Oi 


3146 


1 nnnnu 


4768 








47bi 








477C 








4771 
4 72 








013150 




4773 


C:i3l50 


ulc74c 




J13154 


LMJscMc 


4775 


013156 


nnnnnn 


47' . 
'if 77 


013160 


DUUc 77 


013162 


OuUcMb 


4^70 
4. 7*3 


013164 


UObbUU 


013166 


1Uc4Uj 


470L 
4^81 


013170 


1034UC 


013172 


100401 


478c 


013174 


□□1404 


4783 
















4703 








4786 








4787 


013176 




4788 


013176 


012742 


4789 


013202 


005242 


4790 


013204 


000000 


4791 









P0C3: 



flDC4: 



flOCS: 



MOV 
INC 
HALT 

sec 

+CLZ 

ADC 

BVS 

BCS 

BUI 

BEO 



MOV 
INC 
HOLT 



N08 

Ob-OCT-76 14:01 PfiGE 263 



RO 
ADC3 
flDC3 
flDC4 



JI307,-(R2) 
-(R25 



RO 

flOCS 

RDC5 

RDC5 

TST153 



«310,-(R2) 
-(R25 



;CC=0101 R0=0 



: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

: CONDITIONAL BRANCH INST. AND 

; REPLACE THE MOVE INSTRUCTION 

I JHICH FOLLOWS W/ 754 

;MOVE TO MAILBOX • »«««««» 307 ******* 
SET MSGTYP TO FATAL ERROR 
;ADC DID NOT SET CCS CORRECTLY 



;CC=1010 



;CC=OiOO 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 741 

MOVE TO MAILBOX I 310 »»#«*«* 

SET MSGTYP TO FATAL ERROR 
ADC DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



M798 
S79<3 

•»801 

-3Cj 
H83S 
^90S 

^807 
•4906 
H8C9 
•♦810 
neil 
H812 
•4813 
4814 
4615 
481b 
4817 
4818 
4819 
4620 
4821 
4822 
4823 
482S 
4825 
482S 
4827 
4828 
482S 
4630 
4831 
4632 
4833 
4934 
4835 
HD38 
4837 
4838 
4B3S 
4840 
4841 
4842 
4B43 
4844 
4845 
4B4fc 
^84' 



31320b 
013210 
013214 
01331b 
013222 
013224 
01322b 
013230 
0132X 
0132?i 
01323b 



013240 
013240 
013244 
0132% 

oi325b 

0l32b0 
0l32b2 
0l32b4 
0132bb 
013270 



013272 
013272 
01327b 

013304 
01330b 
013310 
D13312 
Cl33r4 

:i33ib 



000001 



000311 



077777 



C05212 
022712 
001042 
012700 
00027 7 
000251 
005400 
103003 
102402 

ai4ci 

100404 



012742 
00524c 
000000 

5!i2Z9Q 

000257 
00G2S4 
005400 
102003 
103002 
001401 
100404 



012742 000312 

005242 

000000 

005000 

000277 

000244 

00540C 

102403 

103402 

OOlOCi 



THESE NEXT THREE TESTS VERIFY THE FUNCTIONING OF THE N£G. 
CMP. ftNO COR INSTRUCTIONS. EACH OF THESE INSTRUCTIONS GEfCRATE 
THE C AND V BITS IDENTICALLY. THE CONDITION COOES ARE PRESET, 
THE INSTRUCTIONS EXECUTED. AND THE RESULTS CHECKED UlTw a SER!eS 
CF CONDITIONAL BRANCH INStRUCTIONS. THIS PROCEDURE lb REPEATED 
SEVERAL TIMES WITH DIFFERENT DATA IN ORDER TO GENERATE DIFFERENT 
COflBINfiTIONS OF THE C AND V BITS. 

TEST 153 TEST NEC INSTRUCTION 



!ST153: INC 
CAP 



MGl: 



NEG2: 



NEG3: 



NEG4: 



BNE 

NOV 

sec 

KLN'CLC 
NEG 
BCC 
BVS 
8EQ 
BMI 



(R2) 

I153.(R2) 
TSTi§4-10 
II, RO 



RO 
NEGl 
NEGl 
NEGl 
NEG2 



nov 

INC 

HALT 

8IC 

CCC 

SEZ 

NEG 

BVC 

BCC 

BEG 

Btll 



nov 

INC 

HALT 

CLR 

sec 

CLZ 
NEG 
BVS 
BCS 
BNE 



i3ll,-(R2) 
-(R25 

•77777, RO 



RO 

NEG3 
NEG3 
NEG3 
NEG4 



•312, -(R2) 
-(R25 

RO 



RO 

NEG5 
NEG5 
NEG5 



; UPDATE TEST NUMBER 

! SEQUENCE ERROR' 

;BR TO ERROR HALT ON SEO ERROR 



;CC=0110 
;CC=1001 

; TO SCOPE: 



RC=1 77777 



CLEAR THE RIGHT BYTE OF THIS 
COrCITIONAL BRANCH INST. AK) 
REPLACE THE MOVE INSTRUCTION 
UHICH FOUOUS U/ 7b7 



;nOVE TO MAILBOX • **«#« 311 »tf»ff* 

;SET MSGTYP TO FATAL ERROR 
;NEG DID NOT SET CCS CORRECTLY 



;CC=0100 
;CC=1011 



R0:100000 



^0 SCOPE: aEAR THE RIGHT BYTE OF THIS 
COfCITIONAL BRANCH INST. flfC 
REPLACE THE HOVE INSTRUCTION 
UHICH FOaOUS U/ 752 




;MOVE TO MAILBOX • *«»*♦♦ 312 fttlMM 
SET MSGTYP TO FATAL ERROR 
NEG DID NOT SET CCS CORRECTLY 



;CC=1011 
;CC=0100 



R0=0 





0:232: 














4850 








495: 
















H853 


C13322 






49SM 


013322 


21274= 
:J524c 




4955 


013326 




4856 
4857 


013330 
















^ass 








48S0 
484)1 














48S2 


013332 


005212 




48t>3 


013334 


022712 


000154 


49b4 


013340 


001060 




48fc5 


013342 


012700 


000005 


48b6 


0133% 


000257 




4867 


013350 


000271 




4868 


0133S2 


022700 


300005 


496S 


013356 


101002 




4970 


013360 


102401 




4871 


013362 


100004 




4872 








4873 








4874 








4875 








i87i 


013364 






4877 


013364 


012742 


0003 14 


4878 


013370 


005242 




4879 


013372 


■• 1 J 1,1 II 




4880 


013374 


012700 


IQOOOO 


4881 


013400 


000277 




4882 


C134Q2 


000242 




4883 


013404 


020027 


077777 


488M 


013410 


101402 




4895 


013412 


102001 




4886 


013414 


100004 




4887 








4888 








488S 








4890 








4891 


013416 






4992 


013416 


012742 


000315 


4893 


013422 


005242 




4994 


013424 


000000 




4895 


0134^ 


^ 


040000 


4896 


013432 






4897 


01>434 


000264 




4898 


013436 


022700 


040000 


4899 


013442 


102003 




4900 


013444 


103002 




4901 


013446 


001401 




4902 


013450 


100404 




4903 









2-^ 



INC 



•313, -.R2) 
- R2 . 



'^C SCOPE: 



CLECiR THE RIGHT 8YTE OF THIS 
CONOITIONftL BRANCH INST. KC 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 736 



MOVE TO MAILBOX I ******* 313 ******* 

SET M5GTYP TO FATAL ERROR 
NEC DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



;************************************************************************************ 

jTEST 154 TEST CMP INSTRUCTION 

,********************************************************************itt*t*********** 



^ST154: 



:mpi: 



CMP2: 



CMP3: 



CMP4: 



INC 
CMP 
BNE 
MOV 

ccc 

^SEN'SEC 
C* 
BhI 

BV5 
BPL 



(R2) 
•154. (R2) 
TSTlte-10 
•5.R0 



•5.R0 
CM^l 
CMPl 
CMP2 



MOV 
INC 
HALT 
MOV 

sec 

CLV 

CMP 

BLOS 

BVC 

BPL 



MOV 

INC 

HALT 

BIS 

CCC 

SEZ 

CMP 

BVC 

BCC 

BEQ 

BMI 



•314 • 

-(R25 



(R2) 



•100000. RO 



R0,^77777 
CM^3 
CMP3 
CMP4 



•315, -(R2) 
-(R2) 

•40000, RO 



•40000, RO 

CMP5 

CMP5 

CMP5 

CMP6 



; UPDATE TEST NUMBER 
: SEQUENCE ERROR' 
;BR TO ERROR HALT ON 5EQ ERROR 

;CC=1010 

;CC=0101 



; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

; CONDITIONAL BRANCH INST. AND 

; REPLACE T« MOVE INSTRUCTION 

; WHICH FOaOUS U/ 767 

;MOVE TO MAILBOX • ******* 314 
:SET MSGTYP TO FATAL ERROR 
;CMP DID NOT SET CCS CORRECTLY 

:CCrll01 

;CC=0010 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 752 

MOVE TO MAILBOX • «««§»«« 315 

SET MSGTYP TO FATAL ERROR 

CMP DID NOT SET CC*S CORRECTLY 

R0=140000 

CCsOlOO 

CCslOU 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 



Dm 



M9C5 

4907 
4908 
4«»9 
H910 
4911 
4912 
4913 
4914 

4915 
491b 
4917 
4918 
4919 
4920 
4921 
4922 
4923 
4924 
4925 
492b 
4927 
4926 
492S 
49M 
4931 
4932 
4933 
4934 
4935 
t93b 
4937 
4938 
4939 
4940 
4941 
4942 
4943 
4944 
49H5 
49% 
4947 
4948 
4949 





013512 
01351H 

oi:^' 
oi: 
oi: 

013530 

01353b 
0135H0 



013542 
013542 
01354b 
013550 



012742 
305242 
300000 
042700 

m 

101402 
lOuOOH 



005242 
000000 



005212 
022712 
001010 
012700 
000257 
Q002b5 

101002 
102401 
100004 



012742 
0052H2 
000000 



OSOOCO 
177777 



1, 



-Mac. 



300317 



INC 

HALT 

BIC 

sec 

CMP 
3L0S 
BV5 
3PL 



flov 

INC 
HALT 



I31b, 



140000. RO 

•-1.RD 
CflPf 
Cf1P7 
TST155 



■317,-(R2) 
-(R25 



CONDITIONAL BRANCH INST. AND 
: REPLACE THE nO/E INSTRUCTICM 

; UHICH FOLLOWS U/ 734 

iMOVE TO riAILBOX I «»«»**♦ 3ib ******* 

;SET nSCTYP TQ FATAL ERROR 
;C'1P DID NOT SET CCS CORRECTLY 

:CC=1111 
:CC=0000 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 720 

MOVE TO MAILBOX I M**!** 317 ******* 
SET nSGTYP TO FATAL ERROR 
CMP DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



<ssss 
<ssss 



***********************************W*§***************i*************************** 

TEST 155 TEST COM INSTRUCTION 

********************§**§*********************************************************** 



000155 
177777 



tSTlSS: INC 
CMP 



BNE 

MOV 

CCC 

^SECiSEZ 
COM 
BHI 
6V5 
BPL 



(R2) 

•155. (R2) 
TSTlSb-10 
•-1,R0 



RO 
COMl 
COMl 
TSTlSb 



000320 



COMl: 



MOV 
INC 
HALT 



■320, -(R2) 
-(R2i 



; UPDATE TEST NUMBER 
•.SEQUENCE ERROR? 
;BR TO ERROR HALT ON SEQ ERROR 

;CC=1Q10 

;CC=0101 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOWS U/ 770 

MOVE TO MAILBOX I *#»««* 320 «♦♦*»*♦ 
SET MSGTYP TO FATAL ERROR 
COM DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



EOS 



uoc< 



-4 



•4 M*^ *^ 

i%9 

4971 
4972 
4973 
497M 
-»975 
4976 
4977 
4978 
4979 
4980 
4981 

4984 
4985 
4988 
4987 
4988 
4989 
4990 
4991 
4992 
4993 
4994 
4995 
49% 
4997 
4998 
4999 
5000 
5001 
5002 
5003 
5004 
5005 



: 13555 
013554 
01354)0 
0135&2 
0135b6 
013570 
013572 
013576 
013&00 
013602 



013604 
013604 
013610 
013612 
013614 
013620 
013622 
013624 
013630 
013632 
013634 



013636 
013636 
013642 
013644 
0136% 
013650 

013652 
013656 
013660 
013662 



CC5212 
022712 
001055 
012700 
000257 
000271 
162700 
101002 
102401 
100004 



012742 
005242 
000000 
052700 
000277 
000242 
162700 
101402 
102001 
100004 



012742 
005242 
000000 
005100 
000277 

162700 
101402 
102401 
100004 



000156 
125252 

125252 



000321 
100000 
Q77777 



00C322 



100000 



THESE NEXT TUO TESTS VERIFY THE FUNCTIONING OF THE SUB 
H.ND 58C INSTRUCTIONS. BOTH OF THESE INSTRUCTIONS Hftf€LE 'HE 
: ftND V BITS IDENTICfiLLY. THE PROCEDURE IS TO PRESET THE CONDITION 
CODES, EXECUTE THE INSTRUCTION UITH fl PARTICULAR SET OF DATA, AND 

THEN Check the results by executing a series of cofcniONAL 

BRANCHES, this PROCEDURE IS REPEATED SEVERAL TINES UITH DIFFERENT 
DATA PATTERNS TO PROVIDE EVERY COMBINATION OF THE C AND V BITS. 

»*«*«*»*ft*»«*t***«ttf tf««««ft*««*«««**«ft**ft««*««*«fttfft«ft««ft*****»»*****«««*****««« « ***** 
TEST 156 TEST SUB INSTRUCTION 



^ST156: 



SUBl: 



SL'62: 



SUB3: 



SUB4: 



INC 
CMP 
BNE 

MOV 
CCC 

♦SEN! SEC 
SUB 
BHI 
BVS 
BPL 



(R2) 

I156.(R2) 
TST1§7-10 
•125252. RC 



•125252, RO 
SUBl 

suai 

SUB2 



MOV 
INC 
HALT 
BIS 

sec 

CLV 

SUB 

BLOS 

BVC 

BPL 



MOV 
INC 
HALT 
COM 

sec 

SUB 
BLOS 
BVS 
BPL 



•321, -(R2) 
-IR25 

•100000. RO 



•77777, RO 
SUB3 
SU63 
SUB4 



•322, -(R2) 
-(R25 

RO 



•100000. RO 

SUBS 
SUBS 
SUBb 



; UPDATE TEST NUMBER 
: SEQUENCE ERROR' 
;BR TO ERROR HALT ON 3EQ ERROR 



;CC=101Q 
;CC=0101 



RC=0 



; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIOfW. BRANCH INST. AND 

REPLACE THE HOVE INSTRUCTION 
; UHICH FOLLOWS U/ 767 

;MOVE TO MAILBOX • *««**«« 321 ♦♦♦♦♦♦♦ 

;S£T MSGTYP TO FATAL ERROR 
;SUB DID NOT SET CCS CORRECTLY 



;CC=1101 
;CC=0010 

TO SCOPE: 



R0=1 



CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 752 



322 



MOVE TO MAILBOX • ******* 
SET MSGTYP TO FATAL ERROR 

R0sl77777 
CCslllll 

CCsOOOO m-77777 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 



5C0b 
5007 
S008 
5008 
5010 
SOU 
5012 
5013 
5014 
5015 
501& 
£017 
5018 
5019 
5020 
5021 
5022 
5023 
5024 
502S 
5C26 
5027 
5028 
5029 
5030 
5031 



503H 
5035 
503b 
5037 
5038 
503S 
50H0 
SOMl 
50M2 
50M3 
504M 
50H5 
SOHfe 
5047 
504B 
5049 
5050 
5051 
5052 
5053 
5054 
5055 
5056 
5057 
5056 
5059 
50&0 
5061 



G13&64 
013664 
013670 
C13672 
013674 
013676 

013706 

013710 
013712 



013714 
013714 
013720 
013722 



013724 
013726 
013732 
013734 
0137MO 
013742 
013744 
0137% 
013750 
0137S2 
013754 



013756 
013756 
013762 
013764 
013766 
013770 
013772 
013774 
013776 
014000 
014002 



014004 



0127M2 Z:Z2z2 

0C5242 

000000 

000257 

000264 

i^|7oo 14:::: 

103002 
X1401 
100404 



012742 XC324 

005242 

000000 



005212 

022712 000157 
001053 

012700 000001 

000277 

000244 

005600 

103403 

102402 

100401 

001404 



012742 000325 

005242 

000000 

000277 

000245 

005600 

103403 

102402 

100401 

001404 



F09 

14:01 



ofiiE ct3 



REPLACE THE MOVE nSTRUCTICN 
WHICH FOLLOWS A/ 737 



5UB7: 



no.' 

INC 
HALT 

:cc 

5EZ 
5JB 
BVC 
3CC 
BEQ 

am 



«ov 

INC 
HftLT 



«323,-'.R2i 



•140000, RO 

SUB7 

5UB7 

SUB7 

TST157 



•324, -(R2 J 
-(R2) 



:f10;E TO r.ftILBOX • ******* 323 

;SET nSGTYP TO FATAL ERROR 

;SUB DID NOT SET CCS CORRECTLY 
. r " 



******* 



■CCsOlOO 



;CC=i011 



TO SCOPE: 



CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLuOWS W/ 723 



iMOVE TO MAILBOX • ******* 
;SET nSGTYP TO FATAL ERROR 



324 ******* 



************************************************************************************ 

TEST 157 TEST SBC INSTRUCTION 



tST157: INC 

cnp 

BNE 

MOV 

sec 

CL2 
SBC 
BCS 
BVS 
BMI 
BEQ 



(R2) 

•157, (R2) 
TST160-IO 
•l.RO 



RO 

56C1 

SBCl 

SBCl 

5BC2 



; UPDATE TEST NUMBER 
; SEQUENCE ERROR' 
BR TO ERROR HALT ON SEQ ERROR 



;CC=1011 
.-CCsOlOO 



R=0 



SBCl: 



S6C2: 



MOV 
INC 
HALT 

sec 

+CLZ!CLC 
SBC 
BCS 
BVS 
BMI 
BEQ 



•325, -(R2) 
-(R25 



RO 
SBC3 
SBC3 
5BC3 
SBC4 



SBC3: 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

CONDITIONAL BRANCH INST. AND ^==== 

REPLACE THE MOVE INSTRUCTION ^==== 

WHICH FOLLOWS U/ 767 ;==== 

rMOVE TO MAILBOX • »#»***» 325 
SET MSGTYP TO FATAL ERROR 
;SBC DID NOT SET CCS CORRECTLY 
;CC=1010 

;CC=0100 R=0 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 

CONDITIONAL BRANCH INST. AND <==== 

REPLACE THE HOVE INSTRUCTION <==== 

WHICH FOLLOWS W/ 7SH <ssss 



5070 



14004 

IHOIH 
14C16 

1402S 
1403C 



TIS' 
0002S0 



u 

102H02 
001401 
100404 



5075 




012742 000327 



042700 077777 
00^42 



U40S2 00S6Q0 

)14Q54 101402 

)14556 102001 

)140S) 100004 



50S1 014062 



14062 012742 00C33Q 
1^066 005242 
514070 000000 



G09 



RO 

SBC5 
5BC5 
5BC5 
SSCb 



•327 -(R2) 
-(R2) 

177777, RO 



RO 

SBC7 
SBC7 
TST160 



1330, -(R2] 
-(R25 



MOVE TO MfilLBOX t ******* 22t ******* 
SET nSGTYP TO PfiTfiL ERROR 
SBC DID NOT SET CCS CORRECTLt 
00=0111 

:CC=1001 R0=177777 



^0 SCOPE: OLEflR THE RIGHT BYTE OF THIS 
CONDITIONfiL BRANCH INST. AND 
REPLfiCE THE flOVE INSTRUCTION 
WHICH FOLLOWS W/ 741 

MOVE TO MAILBOX « ##»»#»» 327 ******* 

SET MSGTYP TO FfiTfiL ERROR 

SBC DID NOT SET CCS CORRECTLY 

R0= 100000 

CCsllOl 

CC=0010 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRftNCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 725 

MOVE TO MAILBOX « »»»»»»# 330 *»##»♦« 
SET MSGTYP TO FATAL ERROR 
SBC DID NOT SET CCS CORRECTLY 
OR SEQUENCE ERROR 



5098 

5130 

51Ci 

5102 

5133 

510M 

5:05 

5106 

5107 

5108 

5109 

5II0 

Sill 

5112 

5113 

5114 

5115 

5118 

5117 

5118 

5119 

5120 

5121 

5122 

5123 

5124 

5125 

5126 

5127 

5128 

5129 

5130 

5131 

5132 

5133 

5134 

513S 

5136 

5137 

5138 

5139 

5140 

5141 

5142 

5143 

5144 

5145 

51% 

5147 

5148 

5149 

5150 

5151 

5152 



Oti-OC-rfc 1^:01 ^"jE ="3 



01H072 
014074 
014100 
014102 
014106 
014110 
014112 
014114 
014116 
014120 
014122 



014124 
014124 
01^130 
014132 
014134 
014136 
014140 
014142 
014144 
0141% 
014150 



014152 
014152 
014156 

814160 
14162 
014164 
014166 

§14170 
14172 
1417M 



005212 

022712 000163 
001053 

012700 144000 

000257 

000266 

006100 

103003 

102402 

0014C1 

100404 



012742 000331 

005242 

000000 

000277 

000243 

0Q6100 

103003 

102002 

0G1401 

100004 



012742 000332 

005242 

QQOOOO 

000277 

000250 

006100 

101402 

102401 

100004 



*******i**iti*it********it********it******it***iiit***it******ii***************^***** ******** 

THE5E NEXT FOUR TESTS VERIFY THE FUNCTIONING OF THE ROu. 
ROR, ASL AND fiSR INSTRUCTIONS. SPECIAL DfiTfi PATTERNS ARE LOAOfe: 
AND ROTATED SEVERAL TIMES FOR EACH TEST. THE CONDITION CODES 
ARE PRESET BEFORE EACH ROTATION AND THE CONDITION CODES ARE 
CHECKED AFTER EACH ROTATION. THE FINAL CHECK IN EACH TEST IS 
TO VERIFY THE COWIULATIVE DATA RESULT. THE DATA PATTERNS HAVE 
BEEN SELECTED TO PRODUCE ALL COriBINATIONS OF THE C AND V BITS. 

TEST 160 TEST ROL INSTRUCTION 



tST160: INC 
CflP 



ROLl: 



R0L2: 



RCl3: 



R0L4: 



BNE 

MOV 
CCC 

+SEZ!SEV 



(R2) 
•160, (R2) 
TSTlfel-lO 
•144000, RO 



ROL 
BCC 
BVS 
6EQ 
BMI 



RO 
ROLl 
ROLl 
ROLl 
R0L2 



MOV 
INC 
HALT 

sec 

+CLV!CLC 
ROL 
BCC 
BVC 
BEQ 
BPL 



•331, -(R2^ 
-(R2i 



RO 

R0L3 
R0L3 
R0L3 
R0L4 



MOV 
INC 
HALT 

sec 

CLN 

ROL 

BLOS 

BVS 

BPL 



•332, -(R2) 
-(R2) 



RO 
R0L5 
R0L5 
R0L6 



; UPDATE TEST NUMBER 
SEQUENCE ERROR' 
;BR TO ERROR HALT ON 3EQ ERROR 
;R0=144000 
;CC:0110 

;CC=1001 R0=1 10000 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 767 



331 ««««««« 



MOVE TO MAILBOX • «#««««* 
SET MSGTYP TO FATAL ERROR 

CC=1100 

:CC=0011 R0=020000 



; TO SCOPE: CLEAR THE RIGHT BYTE CF THIS 
: CONDITIONAL BRANCH INST. AND 

REPLACE THE MOVE INSTRUCTION 
; WHICH FOLLOWS W/ 754 

:MOVE TO MAILBOX » 332 »«»»»»* 

:SET MSGTYP TO FATAL ERROR 
;ROL DID NOT SET CCS CORRECTLY 
;CC=0111 

;CC=0000 R0=040001 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 















w • 33 








n ! m 7fi 


012742 






005242 


J 1 30 


nm?OH 


000000 


5159 


niupnc 


000257 






000265 




Ui *C iW 






Wi >C i ' 






Wi >W iW 






Ui >ccu 


100003 


014222 

Ui 'CCC 


022700 




Ui~CCO 


001404 

WUi »w • 


























5171 


Q 14230 

Ui <C<jU 




5172 


014230 

wi *b^U 


012742 


5173 






517H 


nm?3c, 


OCDODD 


5175 






517fe 






5177 






51 7S 






5179 








014240 


UWWb ib 


5191 


014242 


022712 

UbC» f 


51B2 


01424^ 


001051 


51M 




012700 






0D0277 


5185 


0142Sb 


000250 


51% 


0142f>C 


ODfiOOD 


51B7 


0142fc2 


102403 

aUw lUw 


51S8 


Q142&4 


103002 

A WWWWb 




Q142i6 


001401 

WW • t W A 


5190 


014270 


100404 

*WW iW ■ 


5191 

wA 






5192 






5193 






5194 

JA i * 






5195 


014272 




519f> 


014272 


012742 


5197 


01427t» 

WA lb' W 


005242 


519B 


014^ 


000000 


5199 


014302 

Wa «tM^ 


0G0257 




014304 


000274 


5201 


014306 


006000 


5202 


014310 


102003 

• wfci www 


5203 


014312 


103002 


5204 


014314 


001401 


5205 


014316 


100004 


520& 






5207 






5208 







>:C1 Piit 271 



fi:L5: 



ROLb: 



MOV 
INC 
HALT 

CCC 

+SE2!SEC 
RCL 
BLOS 



•333, -,R2) 



:dooc3 



BVC 
3PL 
CflP 
6EQ 



RO 
R0L7 
R0L7 
R0L7 

il00003,R0 
TST161 



REPLACE THE MOVE I'lS'^-:':: • 
UHICH FOLLOUS U/ 74c 

MOVE TO MAILBOX t ******* 333 ♦♦♦♦♦♦♦ 

SET nSGTrP TO FATAL ERROR 

ROL DID NOT SET CC'5 CORRE'TlY 

CC=0101 

:rc=1010 R0=100003 



000334 



R0L7 



TO 



SCOPE: 



CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 725 



MOV i334,-(R2) 
INC -(R2) 
HALT 



MOVE TO MAILBOX i »#»#*#« 
SET M5GTYP TO FATAL ERROR 
ROL MALFUNCTIONED 
OR SEQUENCE ERROR 



334 ******* 



TEST 161 TEST ROR INSTRUCTION 



000161 
000023 



tST161: INC 
CMP 
BNE 
MOV 

sec 

CLN 
ROR 
BVS 
BCC 
BEQ 
BMI 



(R2) 

«lbl,(R2) 
TST162-10 
«23,R0 



RO 

RORl 

RORl 

RORl 

R0R2 



000335 



RORl: 



R0R2: 



MOV 
INC 
HALT 
CCC 

+SEN!SEZ 
ROR 
BVC 
BCC 
BEQ 
BPL 



1335, 

-(R25 



RO 
R0R3 
R0R3 
R0R3 
R0R4 



-(R2) 



UPDATE TEST NUMBER 
SEQUENCE ERROR' 
BR TO ERROR HALT ON 5EQ ERROR 
R0=23 
CC=0111 

:CC=1001 R0=100011 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 

CONDITIONAL BRANCH INST. ATC <==== 

REPLACE THE MOVE INSTRUCTION <ss== 

WHICH FOLLOWS W/ 767 <ss=r 

jMOVE TO MAILBOX i »»»**#« 335 «»#«»« 

SET MSCTYP TO FATAL ERROR 

ROR DID NOT SET CCS CORRECTLY 
;CC=1100 

;CC=0011 R0=04000M 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND <==== 
REPLACE THE MOVE INSTRUCTION <==== 



''^iMDEC-il-DGKflA li Q4 CPU TEST MACYil Z7r3c: 

DGKAflrt.Pil ^Ib: TEST ROR INSTRUCTION 



JOS 

ab-0CT-7b 14: CI PAGE £72 



5210 
5211 

Mi! 

5214 
5215 
521& 
5217 
5218 
521S 

M20 
21 
5222 
5223 



014320 
01H320 

014326 
014330 
014332 
01H33H 
01433b 
0143HC 
014342 
014344 



012742 000336 



000277 
000241 
OObOOO 
101403 
102402 
001401 
100004 









3CCD 




niP7y? 
UiC' ~c 




ni 4XlP 


UUjC~C 


3CCO 




f/mnnn 










Ui~<90U 


UUUCD9 




>ooc 








1 n 1 MP? 






in?nni 

lUCUU A 


5234 






5235 












5237 






5238 






52 3^ 






524D 


01'*372 


012742 


5241 


014376 


005242 


5242 


Q144QD 


DDDOOO 

wwwwww 


52" 3 






52*^4 






52H5 






E24fe 






52M7 






5248 


014402 


005212 


5249 


014404 


022712 


5250 


01H410 


001054 


5251 


014412 


012700 


5252 


014416 


000257 


5253 


014420 


000271 


5254 


014422 


906300 


5255 


014424 


103003 


5256 


014426 


102402 


5257 


014430 


001401 


5258 


014432 


100404 


5259 






5260 






5261 






5262 






5263 


014434 




5264 


014434 


012742 



RCR3: 



R0R4: 



WHICH FOlLOUS U/ 754 



flOV 
INC 
HALT 

sec 

CLC 

ROR 

BLOS 

BVS 

BEQ 

BPL 



•336, -(Pc) 
-(R2' 



RO 

R0R5 
R0R5 
R0R5 
R0R6 



000337 



R0R5: 



RCR6: 



•337, -(R2) 
-(R2) 



nov 

INC 
HALT 
CCC 

+SEC!SE2 
ROR RO 
BLOS R0R7 
BVC R0R7 
BMI TST162 



000340 



R0R7: 



MOV 
INC 
HflLT 



•340, -(R2) 
-(R25 



rMOVE TO nfllLBOX I ******* 336 
;SET MSGTYP TO FRTftL ERROR 
:ROR DID NOT SET CCS CORRECTLY 
;CC=1110 

;CC=0000 R0=020002 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE HOVE INSTRUCTION 
UHICH FOLLOUS U/ 741 

;I10VE TO MAILBOX it ******* 337 ******* 
;SET MSGTYP TO FATAL ERROR 
;R0R DID NOT SET CCS CORRECTLY 
;CCr0101 

;CC=1010 RO-UOOOl 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 727 

MOVE TO MAILBOX i »♦»»»»# 340 *#**»#♦ 
SET MSGTYP TO FATAL ERROR 
ROR DID NOT PRODUCE CORRECT RESULTS 
OR SEQUENCE ERROR 



:TEST 162 TEST ASL INSTRUCTION 



000162 
144D0D 



tST162: 



INC 
CMP 
BNE 
MOV 
CCC 

+SEN!SEC 
ASL 
BCC 
BVS 
BEQ 
BMI 



(R2) 

1162, (R2) 
TST1^,3-10 
•144000, RO 



RO 
ASLl 
ASLl 
ASLl 
ASL2 



000341 



ASLl: 



MOV 



•341, -(R2) 



{UPDATE TEST NUMBER 
SEQUENCE ERROR? 
;BR TO ERROR HALT ON SEQ ERROR 
;R0=14000 
•CCsOllO 

;CC::1001 R0=1 10000 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. ANO 
REPLACE THE MOVE INSTRUCTION 
UHICH FOLLOUS U/ 767 

;MOVE TO MAILBOX • »»»««»» 341 ««««««« 



"^iNDEC-ll-OGKflfi 11 04 CPU TEST nflCYil H7r3c) 0b-0CT-7fe 14:01 PfiGE 273 

DGKi5ftA.Pll Tlfa2 TEST flSt INSTRUCTION 



SZbS 
526b 
52b7 



5270 

5271 

5272 

5273 

5274 

5275 

£27& 

5277 

5278 

5279 

5280 

5281 

5282 

5283 

528M 

5285 

5286 

5287 

5288 

528S 

5290 

52S1 

52% 

5293 

5294 

5295 

52% 

5297 

5298 

5299 

5300 

5301 

5302 

5303 

5304 

5305 

530b 

5307 

5308 

5309 

5310 

5311 

5312 

5313 

5314 

5315 

531S 

5317 

5318 

5319 

5320 



014440 
014442 
014444 

814446 
14U50 

014452 
014454 
Q14456 
014460 



005242 
000000 
000277 

"'43 



A5l2: 



103003 
102002 
001401 
100004 



014462 

014462 012742 000342 

014466 00S242 

014470 000000 

014472 000277 

014474 0002SO 

014476 006300 

014500 101402 

014502 102401 

014504 100004 



014506 

014506 012742 000343 

014512 005242 

014514 000000 

01>«516 000257 

014520 000265 

014522 006300 

014524 103406 

014526 001405 

014530 102004 

014532 100003 

014534 022700 100000 

014540 001404 



014542 

014542 012742 000344 

01454b 005242 

014550 000000 



014552 005212 

014554 022712 000lb3 

014560 001060 



A5L3: 



flSL4: 



ASL5: 



ASLb: 



flSL7: 



INC 
HQLT 

sec 

♦CLVIClC 
ftSL 
BCC 
9VC 
BEQ 
BPL 



tR2) 



RO 

flSL3 
flSL3 
A5L3 
flSL4 



MOV 
INC 
HALT 

sec 

CLN 

ASL 

BLOS 

BVS 

BPL 



•342, -(R2) 
-(R25 



RO 

ASL5 
ASL5 
ASLb 



nov 

INC 
HALT 
COG 

4S£Z!SEC 
ASL 



•343, -(R2) 
-(R2i 



8CS 
BEQ 
BVC 
BPL 
CflP 
BEQ 



RO 

ASL7 
ASL7 
ASL7 
ASL7 

•100000, RO 
TST163 



NOV •344,-(R2) 
INC -(R2) 
HALT 



;SET fISGTtP TO FATAL ERhOR 

|cc=iioo 

;CC=0011 R0:020000 



; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 

REPLACE THE MOVE INSTRUCTION 
; WHICH FOLLOWS W/ 754 

:f10VE TO MAILBOX tt «»«»« 342 ««««««« 
;SET HSGTYP TO FATAL ERROR 
;ASL DID NOT SET CCS CORRECTLY 
;CC=0111 

;CC=0000 R0=040000 



; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

; CONDITIONAL BRANCH INST. AM) 

; REPLACE THE MOVE INSTRUCTION 

; WHICH FOLLOWS W/ 742 

:M0VE TO MAILBOX • ******* 343 ««««««« 
SET MSGTYP TO FATAL ERROR 
;ASL DID NOT SET CCS CORRECTLY 
;CC=0101 

:CC=1010 RQ=100000 



TO SCOPi^: CLEAR THE RIGHT BYTE CF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 724 



MOVE TO MAILBOX tt «»««««« 
SET MSGTYP TO FATAL ERROR 
ASL MALFUNCTIONED 
OR SEQUENCE ERROR 



344 ««««««« 



TEST 163 TEST ASR INSTRUCTION 

,««ftft«««ftftftftft«ftftft«ft««ft«««««ft«ftft»«ftftftftftftftftftftftftftftftftftft«««««««««*«*«««»«ftft«««««««»««*«*«« 

tSTlb3: INC (R2) ;UPOATE TEST NUMBER 

CMP ttlb3,(R2) ; SEQUENCE ERROR' 

BNE TSTlt4-10 ;BR TO ERROR HALT ON SEQ ERROR 



•'^irffiEC-U-OuKfifi H 04 CPU TEST "^h.i: 
OakWW.PU 'lb3 TE5T ASR :n5^RUC'I:*i 



5333 
533M 
533S 
5336 
5337 
5338 
533S 
53M0 
53H1 
53M2 
53M3 
534M 
5345 
53Hb 
5347 
5348 
5349 
5350 
5351 
53S2 
5353 
5354 
5355 
535b 
5357 
5358 
5359 
53&0 
53t,l 
53b2 
53fc3 
53b4 
53b5 
53bS 
53b7 
53b8 
53bq 
5370 
5371 
5372 
5373 
5374 
5375 
5376 



Ol45b2 

814!^ 
014572 
114574 



01^700 

" 177 



""3023 



Q14|74 102403 
014§76 103002 



014600 
014602 



014604 
014604 
01%10 
01%12 
014614 
014620 
014622 
014624 
014626 
014630 
014632 
014634 



014636 
014636 
014642 
014644 
Q14646 

014650 
014652 
014654 
014656 
014660 



014662 
014662 
014666 
014670 
01467? 
014676 
014700 
014702 
014704 
014706 
014710 
014712 
014714 



006200 

h " 

D01401 
100404 



012742 
005242 
000000 
042700 
000277 
000243 
006200 
102003 
103002 
001401 
100004 



012742 
005242 
000000 
000277 

006200 
101403 
102402 
001401 
100004 



012742 
005242 
000000 
052700 
000257 
000265 
006200 
101406 
102005 
100004 
001403 
022700 



000345 
100000 



fiSRl; 



ASR2: 



000346 



fiSR3: 
ASR4: 



000347 
100000 



ASR5: 



PISRb: 



sec 

CLN 
ASR 
BVS 
BCC 
SEQ 

Bni 



Ob-OCT-76 14:01 PfiGE 274 



1100023. RO 



RO 

ASRl 
ASRl 
fiSRl 
ASR2 



nov 

INC 
HALT 
BIC 

sec 

+CLV!CLC 
ASR 
BVC 
BCC 
BEQ 
BPL 



•345, -(R2) 
-(R2) 

M100000,R0 



RO 

ASR3 
ASR3 
ASR3 
ASR4 



MOV 
INC 
HALT 

sec 

flSR 

BLQ5 

BVS 

BEO 

BPL 



1346, -(P.2) 



RO 

ASR5 
RSR5 
ASR5 
flSR6 



144001 



MOV 
INC 
HfiLT 
BIS 
CCC 

+SEZ!SEC 
ASR 
BLOS 
BVC 
BPL 
BEQ 
CMP 



«347,-(R2) 
-(R25 

»100300,R0 



PC 

fiSR7 
flSR7 
ASR7 
ASR7 

1144001, RO 



;RQ=100023 
;CC=0110 

;CC=1001 RP=140011 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS < 

CONDITIONAL BRANCH INST. AND < 

REPLACE THE MOVE INSTRUCTION < 

UHICH FOLLOWS U/ 767 < 

MOVE TO MAILBOX i ******* 345 »»»»»»# 

SET MSGTYP TO FATAL ERROR 

ASR DID NOT SET CCS CORRECTLY 

R0=40011 

CC=1100 

CC^OOU R0=020004 



: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS < 

CONDITIONAL BRANCH INST. AND < 

REPLACE THE MOVE INSTRUCTION < 

; UHICH FOLLOWS W/ 752 < 

:MOVE TO MAILBOX i »»»»»»» 346 »»«»»«« 
SET MSGTYP TO FATAL ERROR 
;ASR DID NOT SET CCS CORRECTLY 
;CC=1111 

:CC=0000 R0=C10002 



TO SCOPE: CLEAR THE RIGHT BYTE OF THIS < 

CONDITIONAL BRANCH INST. AND < 

REPLACE THE MOVE INSTRUCTION < 

WHICH FOLLOWS U/ 740 < 

MOVE TO MAILBOX • »»»»»»» 347 »««»»»» 

SET MSGTYP TO FATAL ERROR 

ASR DID NOT SET CCS CORRECTLY 

R0=1 10002 

CCsOlOl 

C=1010 R0=144001 



{CHECK RESULT OF ASR'S 



-fllNOEC-il-DGKHH 11 04 CPL TEST HflCYll 27(732) 

DGKf5Afl.Pii 'lb3 TE5T flSR INSTRUCTION 

5377 014720 001404 BtQ 

5378 

5379 

5380 

5381 

5382 014722 flSR7: 

5383 014722 012742 000350 nOV 

5384 01472b 005242 INC^ 

5385 014730 CCOOOO HALT 
538& 

5387 
5388 



MBS 

06-0CT-7b 14:01 PfiGE 275 



TSTlb4 



•350,-CR2) 
-(R2i 



TO 5C0PE: CLEftR THE RIGHT BYTE OF THIS 
CONDI TIONftL BRANCH INST. ftND 
REPLfiCE THE MOVE INSTRUCTION 
WHICH FOLLOWS U/ 720 

nOVE TO MAILBOX I »»»*«»» 350 ♦#»»»»» 

SET MSGTYP TO FATAL ERROR 
ASR DID NOT FUNCTION CORRECTLY 
OR SEQUENCE ERROR 



"^^INOEC-Il-DGKAA 11 04 CPU TEST MflCYll 27(735) 0fc-GC^-7b 

DGKflAA.Pil Tlb3 TEST ASR INSTRUCTION 



iM:01 Cl,;e 



§3S^ 

5390 






5391 






5392 






5393 






5394 






5395 






53% 






5397 






5398 






5399 






5400 
5401 










5402 






5403 






5404 






5405 






5406 






5407 






5408 






5409 






5410 






5411 






5412 






5413 






5414 






5415 






541b 


014732 


005212 


5417 


014734 


022712 


541B 


014740 


001062 


5419 


014742 


012700 


5420 


014746 


012704 


5421 


014752 


012767 


5422 


0147t>0 


012067 


5423 


014764 


012401 


5424 


014766 


012767 


5425 


014774 


012703 


542t» 


015000 


005267 


5427 


01500M 


032701 


5428 


015010 


013705 


5429 


015014 


042705 


5430 


015020 


000165 


5431 


01502H 


000167 


5432 


015030 


012767 


5433 


015036 


012767 


5434 


015044 


000167 


5435 


015050 


012767 


5438 


015056 


012767 


5437 


015064 


006101 


5438 






5439 


015066 


012737 


5440 


015070 


000000 


5441 


015072 


177776 


5442 


015074 


000000 


5443 


015076 


000137 


5444 


015100 


000000 



000164 

015332 
015370 
000015 
000110 

177777 
000016 
000064 
100000 
177776 
177773 
015024 
000020 
015124 
015106 
000014 
015106 
015124 



000142 
000074 



000042 
000040 

000022 
000020 



«*»»#»##**♦»«»»*»««*#«♦*»»♦«»*»*♦»*♦♦#»*♦♦*»»♦*♦*♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦»♦«♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

THIS TEST VERIFIES THE CONTENTS OF THE BRANCH ROM. THE TEST 
EXECUTES EVERY POSSIBLE §RflNCH WITH EVERY POSSIBLE CONOITION 
CODE COMBINflTION. 

THE ROUTINE USES TUG TABLES. THE BRANCH TABLE HOLDS ALL THE 
POSSIBLE BRANCH INSTRUCTIONS. THE OTHER TABLE (YNTAB) HOLDS BIT MAPS FOR 
EACH BRANCH. A ONE IN THE BIt MAP INDICATES THAT THE CORRESPONDING 
BRANCH INSTRUCTION SHOULD BRANCH FOR THE CONDITION CODE SETTING WHICH 
CORRESPONDS TO THE BIT POSITION WITHIN THE MAP. FOR EXAMPLE IF THE LEFT 
MOST BIT IS A ONE THEN THE CORRESPONDING BRANCH INSTRUCTION SHOULD BRANCH 
WHEN THE CONDITION CODES ARE 0. 

THE ROUTINE CONSISTS OF NESTED LOOPS: THE OUTTER LOOP SETS UP 
ALL THE POSSIBLE BRANCH INSTRUCTIONS. THE InNER LOOP SETS UP EVERY POSSIBLE 
CONDITION CODE FOR EACH BRANCH. 

THE BIT MAP IS USED TO SET THE ADDRESS LOCATION IN TWO 
JUMP MODE 3 INSTRUCTIONS. THE ADDRESSES ARE CHANGED TO ALLOW THE 
PROGRAM TO CONTINUE OR JUMP TO AN ERROR ROUTINE DEPENDING UPON 
WHETHER IT HANDLED THE BRANCH INSTRUCTION CORRECTLY. 

AT ANY ERROR HALT, LOCATION, BRH, HOLDS THE BRANCH INSTRUCTION 
UNDER TEST AND LOCATION, CC. HOLDS THE VALUE OF THE CONDITION CODES 
AT THE TIME THE BRANCH HAS EXECUTED. 

TEST 164 TEST THE BRANCH ROM 



tST164: 


INC 




CMP 




BNE 


SETUP: 


MOV 




MOV 




MOV 


SETBR: 


MOV 




MOV 




MOV 




MOV 


SETCC: 


INC 




BIT 




MOV 




BIC 




JMP 




JMP 




MOV 




MOV 




JMP 


SET2BR: 


MOV 




MOV 


AROUND: 


ROL 




MOV 


CC: 


0 




177776 


BRH: 


0 




JMP 


NBR: 


0 



(R2) 

•164, (Ku) 
ER 

iBRTAB.RO 
•YNTAB!R4 
•15,BR6t 

(R05+,BRH 
(R4)+.R1 
«-l,CC 
116, R3 

CC 

ilOOOOO.Rl 

ail77776.R5 

1177773, ftS 

.+4(R5) 

SET2BP 

•CONT.NBR 

iier,y6r 

AROUND 
iER.NBR 
iCONT.YBR 
Rl 

(PC)+,a{PC)+ 



a(PC)+ 



UPDATE TEST NUMBER 

SEQUENCE ERRORS 

BR TO ERROR HALT ON SEQ ERROR 

INITIALIZE BRANCH TABLE POINTER 

INITIALIZE YES/NO BRANCH MAP POINTER 

INITIALIZE BRANCH TABLE COUNT 

GET NEXT BRANCH INST. 

GET NEXT BRANCH HAP 

INITIALIZE CONDITION CODE VALUE 

INITIALIZE CONDITION CODE COUNT 

SET FOR NEXT CC VALUE 

SEE IF SHOULD BR W/ THESE CCS 

SIMULATE A JNE 

(JUMP NOT EQUAL) 

TO SET2BR 

SET TO CONTINUE IF NO BRANCH 
SET TO REPORT ERROR IF BRANCH 
GO AROUDND OPPOSITE CONDITION 
SET TO REPORT ERROR IF NO BRANCH 
SET TO CONTINUE IF BRANCH 
UPDATE BIT MAP 

SET CONDITION CODE 
NEW CC VALUE GOES HERE 

BRANCH INST. GOES HERE 
THIS JUMP IF NO BRANCH 
WHERE TO GO IF NO BRANCH OCCURS 



iKAW.F:» '.8*^ '£5' 

5-4H5 C15102 M0I37 

5«*Ht> 015104 000000 

54H7 01513b 01270£ 0aC33-4 

5H48 015112 0127M2 00235: 

SHsg OlSiib 0C52M2 

5>*50 015120 000000 

5451 OlSl^ 300000 

5452 01512H 00S303 

5453 01512b 01370S 17777b 

5454 015132 042705 177773 

5455 01513b gogibS 0151H2 
545b 0151H2 ^117 I77b32 

5457 0151% ta3b7 177750 

5458 015152 013705 17777b 

5459 01515b 042705 177773 
54bC 0151b2 OOOlbS 0151bb 
t4fci OiSlbfe 0C0:b7 1775bb 



•7fe 



BIO 



1*4. 01 



ca;E £77 



•$"^ESTN.R2 
•351, -(ft2) 



R3 

Sil7777&.R5 
■177773, ft5 
.♦4(R5) 
5ETCC 
BRCT 

at 17777b. R5 
•177773. ft5 
.♦H(R5) 
SE'BR 



THIS Jun? IF BRANCH OCCURS 
WHERE TO 00 IF BPfiNCH OCC-RS 
RESTORE POINTER 

flOVE TO fIfllLBOX • ******* 351 
SET nSCTYP TO FATAL ERROR 



CC'S DONE^ 
SinULATE A JNE 

(JUnP NOT EQUAL J 

TO SETCC 

BR'S DONE' 
SinULATE A JNE 

(JUMP NOT EQUAL) 

TO 5ETBR 



♦♦♦♦♦♦♦ 



54^3 

S%4 

S%5 

5%b 

5%7 

5%e 

54b9 

5470 

5471 

5472 

£473 

547M 

5475 

5476 

5H77 

5M78 

5H79 

5H80 

5461 

5482 

5483 

5M94 

5485 

548b 

5487 

5488 

548S 

5490 

5491 

5492 

5493 

5494 

5495 



015172 
015174 
015200 

oir " 




OU . 

015264 

015272 
01S27M 
015300 
015300 
015304 
01530b 
015310 
015312 
015320 
01532b 



Tlb4 



005212 
022712 
001037 
005237 

oSiSlo 

I327b7 
0Q1014 
023727 
001410 

°r: 

100375 
112037 
001372 
0137X 
001405 
000005 
004710 
000240 
000240 
000240 
000157 

012742 
005242 
0 00000 
177777 
047105 
042040 
005015 



'£5' THE 5!?hn:h RO.1 



'hCiII 27i722) Ob-OCT-r-t 14:01 PhiE rS 



'EST lfe5 END or PASS SEQUENCE 



nnrntc 

00030b 
00007b 

000040 lb3Q77 
000042 3152b4 

015312 
1775b4 

I775bb 

XC042 



lb3222 
000352 



020104 043117 
045507 040501 
03C 



tSTlbS: INC 
CHP 
BNE 
INC 
INCB 
BNE 
BITB 
3NE 
CMP 
BEO 

nov 

tJflIT: TSTB 
BPL 
MOVB 
BNE 

fiCT: nov 

BEQ 
RESET 
SENOAO: J5R 
NOP 
NOP 
NOP 

GOAGIN: JMP 
EOPl: 

MOV 
INC 
HALT 

PflSSPT: -1 

MSG: .flSCIZ 



(R2) 

ilbS.(R2) 
EOPl 

atsposs 

PflSSPT 
ACT 

•40,SENVM 
ACT 

ai42,tSEN0A0 

ACT 

•HSG.RO 
5lTP§ 

UAIT 

(RO)i-,StTPB 

UAIT 

ai42.R0 

goagIn 

PC,(RO) 



RESTRT 

•352, -(R2) 
-(R2i 



; UPDATE TEST NUMBER 

•.SEQUENCE ERROR' 

;BR TO ERROR HALT ON SEO EPRCR 

SHOULD PRINT THIS PASS' 
NO 

WILL APT ALLOU PRINTING' 
NO 

UNDER ACT AUTO ACCEPT' 
IF SO SKIP PRINTOUT 
GET MSG ADOR. 
TTY READY 
NO UAIT 

PRINT CHARACTER 
NEXT IF NOT DONE. 
CHECK ACT 
KEEP GOING 

;ACT HOOKS 



;D0 NEXT PASS 

;MOVE TO MAILBOX I »«♦«♦*# 
;5ET MSGTYP TO FATAL ERROR 
; SEQUENCE ERROR 



352 »♦#♦♦♦♦ 



.END OF DGKAA.< 15x12) 







»...dj3e 












5^198 


015332 


000402 




549S 


015334 


001002 




5500 


01533d 


001402 




5501 


015340 


002002 




5502 


015342 


002402 




5503 


015344 


003002 




5504 


0153% 


003402 




5505 




100002 




550b 


015X^ 


1004U2 




5507 


015354 


lOlOOc 




550G 


Air* 

015356 


101402 




550S 


OlSSbU 


102C02 




bSlu 


u15Jdc 


lO^nJc 




5511 


n f p^ n 


103DUC 




5512 


0153bo 


1034ud 




5513 








5514 




OUIAAJC 




5515 


015370 


177777 




551b 


015372 


1703b0 




5517 


015374 


007417 




5518 
551*3 


01537b 


14bab3 




015400 


f ? 1 LI 

031714 




55cD 


015402 


140UbO 




5521 


015H04 


037717 




5522 








5523 


01540b 


1774gC 






□15H1U 


000377 






UlSHld 


12024U 






n f di 1 Li 
uiSMlH 


□57537 




5bc7 


01541b 


14b314 




5528 


0x5420 


03i4b3 






0154cd 


lcbc5c 




5530 


015424 


□5c5c5 




5531 








ITT "5^ 

SS3c 




UOOOlu 






ni54gb 




u 154 Jo 


5534 


U154?4 


rwwwvi 
OUOUOO 




5535 








55Jb 


Ul54Jb 


Ulc7j7 


U15HdD 


5537 


n 1 CLiiiii 
U15M*rt 


Ulc7Ub 


nnncnn 


5538 


015450 


13c7b7 


nrmnun 


553^ 




001010 




ccun 


uib4bU 


Ulc/UU 


ni ccnu 
UlbbLn 


5541 


Dlb4b4 


1057J7 


177564 


5542 


015470 






554J 


015472 


llcuo7 


l/Tsob 


d54H 


ul54/b 


UulJ/c 




3545 


ni ccrv) 
U155UU 


UUUl j7 


nnncnn 
UUU5UU 


S547 
5548 








015504 


006412 


047520 


015512 


020 122 


040506 


5549 


015520 


051125 


005105 


5550 












GODOO: 





DID 

c"."2£ C6-Cr-7fc 14:01 oAiE 5"? 



3R 

Bt€ 

6EQ 

BGE 

3LT 

BGT 

BLE 

BPL 

BNI 

BHI 

BL05 

BVC 

5VS 

BCC 

BCS 



.♦5 
.♦b 
.♦b 
.♦b 
.♦6 
.♦6 
.♦6 
.♦6 
.♦6 
.♦b 
.♦b 
.♦fc 
.♦b 
.♦6 



1111111111111111 
llllOOQCl 11 10000 
0000111100001111 
1100110000110011 
0011001111001100 
1 1000000001 10000 
0011111111001111 

UlllUlOOOOOOOC 
0000000011111111 
1010000010100000 
0101111101011111 
1100110011001100 
001 1001 1001 10011 
1010101010101010 
0101010101010101 



8 

nov 

HflLT 

nov 
nov 

BITB 
BNE 

nov 

TSTB 
BPL 

novB 

BNE 

jnp 



•PURUP,9l24 

•PUR0N,9l24 
•STBOT.Rb 
•40.SENVM 
PUR^ 

•PFHES.RO 
aiTPS 

UATE 

(R0)+,3ITPB 

UflTE 

aiSTART 



BR 

BNE 

BEO 

BGE 

BLT 

BGT 

BLE 

BPL 

Bni 

BHI 



BVC 
BVS 
BCC 
BCS 



z=o 

2=1 

N XOR V =0 
N XOR V =1 
Z+(N XOR V) =0 
Z+(N XOR V) =1 

N=0 
N=l 
C+Z=0 



BLOS: C*Z=1 



V=0 
V=l 
C=0 
C=l 



;SET UP FOR A POUER UP 



SET UP FOR fi POMER FAIL 
SET UP STOCK POINTER 
SHOULD PRINT' 
IF NOT: BR 

GET POUER FAIL NESSG. 
TTY READY' 
IF NOT: BR 
PRINT NEXT CHAR. 
IF NOT DONE: BR 
START PROGRAn AGAIN 



.ASCIZ <12><15>. POUER FAILURE. <12><15> 



'AI'CtC-K-CiKAi; il 04 CPU TEST 

;>h;w.f:i :5:s5 reference taslE 



ElO 



•^ACYll c7i732; Qfe-CCT-Tb 1M:01 PfiGE 281 
- USE". £Y»!S:l5 



I ACT 
. AOCi 




AOOUlls 
A00U12S 
A00U13S 

Aogum= 



(COUH = 

A00U5 = 

AOOUb = 

A00H7 = 

AOOUB = 

AOOuq = 

AOOl 

ADOS 

AC03 

ACOM 

ADOS 

A0% 

A007 

AD08 

AOOT 

AOEVCT= 

Aoevn = 

AEffV = 
hENVM = 
APfiTAL= 
f*WORl = 
fir«0R2= 
HnA0R3= 

prw«si= 
Af1A«S2= 

AnAns3= 

APW«SM= 

Ans(MO= 

AMSGTYs 
AMTYPi: 
AMTtPS: 
«1TYP3= 
Ar^TYP4r 
APA5S = 



XCOOO 




gggogo 

000000 



1 1 1 1 1 1 



1 1 1 1 1 1 



= DOOOOO 



QOOOOO 



1 1 1 1 1 1 



1 1 1 1 1 1 



1 1 1 1 1 1 



gggogo 

000000 
012734 
012744 
0127M 
012770 
01300b 
013016 
013030 
013040 
013060 
000300 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

ooocoo 



I II 1 1 i 



ggooog 

000000 
000000 

ocoooo 

000000 
000000 
OOOQOO 
000000 
000000 
000000 
000000 



424 
424 
424 
424 
£470 
4750 
4752 
4765 
4767 
4779 
424 
424 
«24 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
4672 
4674 
4686 
4688 
4700 
4702 
4712 
4714 
4726 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 
424 



439 
5472 
4751 
47611 
4766 
4776t 
479C 



4673 
46831 
4687 
%97l 
4701 
471 U 
4713 
47231 
4727 
430 

435 
436 
427 



432 
433 
426 



42*3 



54"'4 
47571 

47721 

4781 



54SCS 



47971 



46791 
4693t 
47071 
47191 

4728 



47341 



APR I OR: 

ASLl 
ASL2 
ftSc3 
aSLH 
fiSLS 
ASLb 
«SL7 

asr: 

ASR2 
ASR3 
ASRS 



PTESTNs 
RUNIT s 
RU9« ' 
AVECTls 
«V£CT2s 

iici 

BIC2 

BIC3 

BISl 
, BIS2 
' BIS3 

BIT! 

Bm 

BIT3 

BRCT 

BRCl 

BRC2 

BRC3 

BRH 

BRNl 

BRTC 

BRTG 

BRTRB 

BRVl 

BRV2 

BRV3 

BRZl 

BRZ2 

BRZ3 

BRl 

BR2 

BR3 

BRH 

BRS 

CC 

aRi 

CMP 1 

Cf*>2 
CMP3 



OCCOCC 
OlSObH 
C14M3M 

014«^ 
014472 
014506 
014516 
014542 
014604 
6l%14 
014636 
0146% 
014662 

014722 
000000 



1 1 1 1 1 1 



1 1 1 1 1 1 



1 1 1 1 1 1 



1 1 1 1 1 1 



012064 
012074 
Q121I2 
012154 
012164 
012204 
011774 
012004 
012022 
015122 
002350 
360 



015074 
0022X 
0K240 

015332 
002300 
002310 
002320 
002160 
002170 
002200 
000572 
000602 
000614 
000622 
000632 
OJ^ 

013374 
013416 



•424 
5434 
5255 
5258 
5270 
5273 
52S5 
5287 
5299 
5325 
5328 
5341 
5344 
5356 
5359 
5372 
424 
424 
424 
424 
424 
424 
4345 
4347 
4359 
4382 
4385 
4397 
4307 
4309 
4322 
5421* 
1228 
1229 
1241 
5422* 
1134 
1135 
1147 
5419 
1161 
11B2 
1194 
1087 
1088 
1100 
504 
505 
515 
524 
525 
5424« 
4563 
4869 
4871 
4884 



5437t 






5256 


523/ 


5rfc3t 


52671 






5271 


5c "2 


52/ Bl 


52821 






5286 


52921 




52961 






5300 


s301 


3302 


5326 


5327 


53331 


5337 1 






5342 


5j4J 


bJ4«j| 


5353 b 






bob/ 


bJbo 


bJbii 


53b8t 






5373 


5374 


5375 


437 






428 






431 






438 



















~<30<3 




U'MUli 






4394 


4306 


4314t 


4319t 




4323 


43291 


5451 • 


5457ft 


12341 




1239t 




12471 




54421 




114CI 




11451 




1153t 




5496t 




11671 




11921 




12001 




10931 




10961 




11061 




5101 




5141 




5231 




5301 




534i 




5426ft 


54401 


4564 


4565 


4870 


48761 


48801 




4665 


48911 



53091 



53821 



4390i 
44051 



4«;71« 







> :pu test 












"HP J 


0 ' "Jape. 


~OOD 


i4fl9Cl 
~073» 


- ~r3 




hQQQ 


u9nn 






~~uc 


M91 1 1 
~ aX X • 








~ * X3 




U1<J=~C 




~?<30 


TINT 




3~<9C 


3~«}0 




UiC JOC 




MM97 




UiC«3< C 








r 1 punc 
uiC ■lR3 


~3UX 


~3UC 






~3UJ 


I 9m 

~3XC« 






~3X9 


~3XO 




n 1 9UU9 


~3X f 


~3CO« 






~9«3U 


M^31 

~3«3X 


^ in i 






971 ^1 

Cf X3V 






971 (, 


979m 
c» c~» 






£' CD 


97314 M 








C' ~o» 






9977 


C703* 




UUDCr U 


«3UX3 


3n93« 


UvTTJM 


UUm' U 


COwX 


9(<39« 




nncu 1 u 


CO™ 


CD3CV 






CD33 


COOJV 






9f.7n 

CO' U 


9(t79tt 

COr O* 


mpi 




coo? 


CO' » ■ 


Df^? 
L/vr C 


UUOiJD 


9917 

C Jwr 


C Jiw* 




UUOSiD 


Ji<9~ 


«3X ~0« 




006bOS 


«3X r C 








3tO' 


3~00> 




UiSiUD 


3~XO 


3 1WW 






3~OX 


3 'Of V 




ni I inn 


~U«3X 




T THPM 


ni n(.(;p 


J730 


39(;9i 




ni inM? 


lint 7 

~UX f 


unpnii 

^UCUv 




ni99tM 

UiCC~ 


~~ JJ 


TT J~ 


TNT? 


ni 9PC:u 






TNT"? 


UiCC' D 








ni 9w> 


~~3X 


~~ox • 




ni 




>~03 


THPTl^ 
JnrVR 


nn inP 




i4n3M 




n 1 M 99 


•37«33« 


39M7 






lUOO 


>4n*4f>i 


TMP? 




14.% 

•S^iJO 


')9f>l 1 

w^DX ■ 




njn(«79 


«3?DC 


397ni 

U> 


IMP*) 






397! 

J?' X 


J rir »jn 


UiUOCU 




39M7I 




UiUO tU 


39M9 
o *~o 


39% 1 

w730» 


IHPM 


UiU' un 


39CQ 


39731 

«Ja' o« 


J 1 IT Tn 


nin799 
UiU' cc 






ij nr TO 


UiUr 


39R3 


39911 


<J lira 


ni mm 


3991 


~uuo« 




UX XUJU 


wnn9 


i4ni7tt 

~UX r • 


J 1 m V 


ninTcu 

UXU' 3~ 




4n9n 

lUCu 




UXU< « ~ 






jnP7 


0110H4 


400M 


40221 


:ip7fi 


01106M 


4033 


40311 


:5p:k 


21 1554 


4195 


4iqe« 



GIO 

yA:^'A 27.732) Ct-:C'-"b 14: :i c^aE 
USE" SVnBOLS 

4921 4a07« 

4921 i 
49441 
5452t 

4498 4494t 
4508t 
4522 1 

4532 453B« 



5435 54471 

3973 
44401 

4450 445&t 

44711 
403&I 

3957» 3%1 3970# 3982 3992* 3995 4005* 4008 4018* 4022 4C32* 



HIO 



' :5RCKfl 011550 
JSRCKl 011572 
JSRS£0 011552 





J5R0 
JSPl 
JSR1« 
JSR2 

J 
J 
J 

jsrai 

J" 
ji 
J 
JI 
J 

j_ _ 

JSRb 
JSRbA 

jsPbec 

JSRCtB 
JSR7 
JSR7fl 
JSR7B 

I novi 
nova 
, nov3 
! use 

' rcci 

fCG2 

NEGJ 

NECM 

'CC5 

PPSSPT 

PC 

prrts 

PS 

PWRDW 

PURUP 

PUR2 

REGl 

REQ2 

REG2A 

REC3 

REGM 

REGS 

REGb 

RESTRT 

ROLl 

R0l2 

P0L3 

P0L4 

POLS 



Q1113b 
011142 
on 164 
0U2S4 
11304 
Il5l4 
.11174 

0112SM 
011336 
011X4 

811364 
11442 
011466 
011476 
011376 
011422 
0115% 
011432 
011510 
011526 
011536 
011704 
011714 
311732 
015312 
015100 
013240 
013250 
013272 
013302 
013322 
015310 
X000007 
015S04 
177776 
015426 
015M36 
01S500 
001216 
001252 
00127M 
001316 
001352 
001406 
001442 
000522 
014124 
014134 
014152 
01H162 
0Hl7b 



REFERENCE 

4192 
4071 
4C75t 
41961 
4069 
4070 
40811 
4074 
4108 
4114 
40861 
4087 
4095 
4088 
4130 
4132 
4142 
4162 
4166 
41451 
4146 
4149 
4150 
4147 
4180 
4182 
4269 
4271 
4284 
5475 
5432t 
4613 
481b 
4829 
4832 
4845 
491» 
483 
5540 
4061 
489 
5533 
S539 
7391 
7591 
756 
7791 
7991 
8191 
8391 
4921 
5118 
5121 
5133 
5136 
S14B 



TfiSLE — 

4086 
4198 

mi 

4109 
41071 



ttftCYll 27(732) 06-0CT-76 14:01 PAGE 254 
USER SYMBOLS 



4089 
4104t 

41K 
41371 
41411 
41611 
4164 
41751 
4163 
4148 
4176 
41591 
4160 
41871 
41911 
4270 
42811 
4285 
54931 
5435f 
4814 
48251 
4830 
48411 
48% 
5469> 
5439* 
55471 
874« 
55331 
55361 
55451 
740 
760 
761 
780 
800 
620 
840 
5487 
5119 
51301 
5134 
51451 
5149 



42061 

410-* 4107 4125* 4129 41H1# 4145 4159* tlfcl 



4131 
4112 

4126 
4091 

41291 



4165 
41711 

4194 

41551 

41941 

41791 



42761 

42911 

54441 
4815 

4831 

4847 

54921 

5443 

875 
5536 



7701 



5120 
5135 
51551 



41191 

4093 41001 

4181 

4200 



48211 
48371 
48531 
5445 
892* 



5463* 
893 



910* 911 



928* 



929 



51261 
51411 
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311c* 


3 1 1 3» 
dlld* 


3 1 33m 

dldc* 


didd 




31 UQM 

dllB* 


31 7n» 

dl /U* 


3171 
dl/1 


31 QCm 
dlBb* 

39iX.« 

dCOD* 


3IQC>» 


39nQ« 
•jCUO* 


33nQ 
JCU*3 


3333X 

3ccc* 


3333k 

3cc3* 


dc^O* 


33U I 

dctl 


33CUM 

debt* 


33CCM 

dcbb* 


dc/u* 


3971 
dC/ 1 


dcdb* 


dJUU* 


TV1I • 
<90Ui > 




33 IS 


3333* 


3334* 

www 1 * 


334B* 

WW 1W» 


WW > 




33bb* 


3380* 


3381 

www A 


3398* 


3399* 


3415* 


3Hlb* 


3434* 


3435* 


3448* 


3450 


3%3» 


34b4» 


3477* 


3478* 


3481* 


3492* 


3S07* 


3508 


352M* 


3525* 


3542» 


3543 


35b0« 


35bl» 


357b» 


3577 


3590* 


3591* 


3b05* 


3b0b 


3620* 


3b21« 


3b37» 


3b38 


3b47» 


3648* 


3b5b* 


3657* 


3b71» 


3b72 


3b83« 


36B4* 


3699* 


3700 


3711* 


3712* 


3720* 


3721* 


373b* 


3737 


3747* 


3748* 


37b3» 


37b4 


3775* 


3776* 


3784* 


3785* 


38D2* 


3803 


3814* 


3815* 


3824* 


3825* 


3844* 


3845 


3857* 


3858* 


38/'7« 


3878 



' - .: 34 CPU TEST 

:=:S5 REFERENCE TABLE 







3890* 


3891* 






3S89» 


4001* 






4101* 


4102* 






4208* 


4223* 






4300* 


4301 






437b 


4391* 






4480* 


4481 






4573* 


4580* 






4bbb» 


%b7 






4744 


4758* 






4854* 


4855* 






4931 


4945* 






5031* 


5032 






5128* 


5142* 






522b* 


5227* 






5311* 


PA 4 A M 

5318* 






5447* 


5448* 




V.000CQ3 


777* 


779* 


^4 : 


'/.0C0004 


797* 


799* 






2575* 


257b* 






2bb5* 


A^ ^ ^ M 

2bbb* 






273b* 


2737 






2833 


AA^ ^ w 

28b5* 






3013* 


3014* 


R5 = 


7.Q00G05 


817* 


A 4 A M 

819* 


Rb = 


/'^DOOOb 


405 i 


1 1 A 4 k 

481* 






4227* 


rPA*9 w 

5537* 


R7 = 


/.0Q00Q7 


404 1 


2004* 


1 S8C1 


01375b 


5038 


5039 


5BC2 


0137bb 


5041 


SOSOl 


, 56C3 


014004 


5053 


5054 


S8C4 


n • 1 1 A All 

01^*014 


505b 


^Af ^ u 

50b5i 


' S6C5 


014032 


50b8 


^Af A 

50b9 


SBCb 


014042 


5071 


50801 


SBC 7 


0140b2 


5084 


5085 


S80 


OlOObb 


3b42 


3b50l 


5B2 


010210 


370b 


3714i 


584 


010334 


3770 


3778 i 


585 


010422 


380M 


AAA Am 

38231 


SB5fi 


010414 


3809 


A A 4 ^ M 

38171 


5B5X 


010432 


380b* 


3808 


585XA0 


010434 


3805 


3817 


bSb 


010474 


384b 


*%APr M 

385b • 


SfibX 


010504 


3847* 


3848 


587 


010544 


3879 


AAA A M 

38891 


5B7X 


010554 


3880* 


38941 


S87XP0 


01055b 


3881 


*%AAPm 

3895 M 


SCOPE = 


000240 


4031 




CP TOO 

5ETBR 


0147b0 


54221 


Piif 4 

54b 1 


5ETCC 


015000 


542b i 


545b 


be lUr 




CU t Qm 




5ET2BR 


015050 


5431 


54351 


5HL 


002014 


10121 


1013 


5HR 


002120 


10521 


1053 




004172 


2081 


2082 


SNtlBlfl 


00427b 


214b 


2147 



KID 
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USER SYMBOLS 



3932* 


J933 


3944* 


3945* 


3953* 


3954* 


3967* 


396R* 


3979* 


3960* 


2^cCf 


4002* 


'*014* 


4015* 


4028* 


4029* 


4042* 


4043* 


4067* 


4068 


4082* 


4083* 


4120* 


-1I2I* 


4138* 


4139* 


415b* 


4157* 


4172* 


4173* 


4188* 


4189* 


4207* 


4224 


4232* 


4233* 


4241* 


4242* 


4253* 


4254 


4277* 


4278* 


4292* 


4293* 


4315* 


431b*# 
440b* 


4330* 


4331* 


4338* 


4339 


4353* 


4354* 


4357* 


4368* 


4375* 


4392* 


4407* 


442b* 


4427 


4441* 


4442* 


4457* 


4458* 


4472* 


4473* 


4495* 


44%* 


4509* 


4510* 


4523* 


4524* 


4539* 


4540* 


4557* 


4558 


4572* 


4581 


4595* 


459b* 


4bl0* 


4bll» 


4bl8» 


4bl9 


4533* 


4534* 


4548* 


4549* 


4580* 


4b81* 


4b94* 


4b9S* 


4708* 


4709* 


4720* 


4721* 


4735* 

1 1 A AA H 

4823* 


47^* 
4838* 


4743* 


1 1 A^ A M 

4759* 


1 1 «V A A M 

4773* 


4774* 


4788* 


4789* 


480b» 


11 AA^ 

4807 


4822* 


4839* 


48b2* 


■ I A^ A 

48b3 


4877* 


1 1 A A A M 

4878* 


4892* 


1 1 AA A w 

4893* 


4908* 


4909* 


4922* 


4923* 


4930* 


494b* 


4%4* 


1 1 A^ P 

49b5 


1 1 AAA H 

4979* 


11 AAA w 

4980* 


IIAAII w 

4994* 


11 AAP M 

4995* 


P AAA w 

5009* 


PA 1 A w 

5010* 


P AAl I w 

5024* 


^AA^ u 

5025* 


^Al 1 A w 

5047* 


P Al 1 A w 

5048* 


PAT Ah 

5052* 


P^tf Aw 

50b3* 


5077* 


507b* 


PA A A M 

5092* 


PAAA M 

5093* 


5111* 


P 4 4 A 

5112 


^ 1 AA w 

5127* 


5143* 


515b* 


^ 4 PAm 

5157* 


P 4 AAm 

5172* 


P t AAw 

5173* 


P 1 A A w 

5180* 


P t A 4 

5181 


p 4 Ar w 

5195* 


^ 4 AA w 

5197* 


^A 4 4 •■ 

5211* 


5212* 


5240* 


5241* 


^ Al 1 A w 

5248* 


^ Al 4 A 

5249 


p Ar 1 1 H 

5254* 


5255* 


P AAA H 

5279* 


^aaa ^ 

5280* 


^ AAA M 

5293* 


^ AAl 1 w 

5294* 


5310* 


PA 4 A 

5319 


PA All M 

5334* 


PAAP M 

5335* 


PAPA M 

5350* 


PAP t H 

5351* 


53bt^ 


53bb* 


P AAAm 

5383* 


5384* 


5415* 


^1 1 ■ A 

5417 


5449* 


54b5* 


Pi Iff 

54bb 


Pll A A w 

5489* 


Pi I A A w 

5490* 














5425* 


5452* 




















a «*A<Vk* 

1737* 


1738* 


t AAA w 

1739* 


1743* 


1752« 


4 <VPAw 

1753* 


1754* 


1755* 


1758* 


1759* 


1750* 


2577* 


2b01* 


A# AAm 

2b03* 


2b04* 


Ar AAm 

2530* 


2541* 


2542* 


2b43» 


2552* 


2553* 


2554* 


cbfaZ* 


cbbo* 


ebb's* 






cbou* 


37nux 


37nCx 


37n£. 


c71b 


97 9C 


274b* 


2747 


2773* 


2774* 


2775* 


277b 


2802* 


2803* 


2804* 


2831* 


2832* 


28bb* 


28b7* 


28b8 


2878* 


2904* 


2905* 


290b* 


2907 


2935* 


2935* 


3009* 


5420* 


5423 




















5428* 


5429* 


5430 


5453* 


5454* 


5455 


5458* 


5459* 


5460 






492* 


837* 


839* 


873* 


4073* 


4090 


4092 


4111 


4113 


4123* 


4225* 



5040 5045M 

5055 5051 M 

5070 50751 
5091 M 



38281 3829 
38291 

38511 

3895 



2088s 
2153M 



"Hl'iGEC-.i-CiKMM :i 24 CPU TEST 
OiKflAfl.Pil CJOSS REFERENCE Tfi9.£ 



- JSER SYHBOLS 



LIO 

0fe-0CT-7b 1M:01 WGE 298 




0Q4452 
00M4£>2 
004"7b 
00M51& 




IIP 
SrtCfl 

Srff13A 

SNK3B 

SNTfiA 

SrtlHB 

5NN5A 

SNHSB 

Sff«>A 

SNNbB 

Sm7fi 

SNM7B 

SOPfi 

SOPB 

SOPBOfl 

SOPBQB 

50P61P 

50PB1B 

SOPBIC 

SOPBID 

SOPBBfl 

50PB2B 

S0PB2C 

50PB20 

S0Pe3fl 

S0PB3B 

50PB3C 

SOPFX 

SOP) 

SOP>UO 

SOPZM 

SOPCW 

S0P08 

50POC 

50POO 

SOPlfl 

SOP IB 

sopee 

50P3fi 
S0P3B 
SOPHfl 

50P4e 

SOPSfi 



004716 
00H726 

00H372 
00HH02 
00%02 
004612 
00477b 
OOSOOb 



370 
00S14M 

005154 
005226 
005236 
004050 
004070 
002562 
002572 
002704 
002720 
002764 
003002 
003136 
003154 
003224 
003246 
003376 
003422 
003470 
003512 
004034 
004100 
003050 
002424 
002442 
002504 
002526 
002630 
002642 
003070 
003312 
X3326 
003554 
003574 
003636 



2148 


21571 






2162 


2163 


2164 


21701 


2238 


2239 


22451 




2240 


22491 






2250 


22581 






2262 


2263 


2264 


2270 i 


2265 


22741 






2354 


2355 


23611 




2356 


23651 






2366 


2369 


2370 


23/ 6M 


2371 


2380m 






2048 


2049 


2050 


2056 M 


2113 


^ t 111 

2114 


2115 


2121M 


2194 


2195 


2196 


22021 


2197 


22061 






2306 


2307 


2308 


23141 


2309 


2318t 






2411 


2412 


2418* 




2413 


24221 






2454 


2455 


24611 




2456 


2465 i 






2497 


inn 

2498 


25041 




2499 


2508t 






2539 


2540 


2546 • 




2541 


2550 1 






2006 


1 ii M 

20141 






2003 


2016 






1382 


13901 






1391 


13981 






1460 


14681 






1469 


1471 


14781 




1505 


1513M 






1517 


1524i 






1600 


1608i 






1611 


4 r 4 n M 

16191 






1643 


4 ^ ^ 4 A4 

1651 M 






1656 


1664t 






1744 


17521 






1755 


1757 


IZbbi 




1797 


1805i 






1811 


4 n 4 o M 

18181 






2005 i 


2014* 


2015* 


2028 


2017* 


20281 






1552 


15601 






1295 








1305 


4 ^ 4 ^ U 

13138 






1342 


13501 






1352 


133b 


IJbJM 




1420 


14281 






14E9 


14371 














1695 


17031 






1706 


17131 






1834 


18421 






1845 


1B54I 






1885 


18931 







fht& 



"HlNOEC-U-DiKHH ii G4 CPU ^£ST 
OGKh^^A.PH C50SS REFERENCE TABLE 



- USER SYMBOLS 
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50P5B 


0C3bS2 


1 ooc 

1896 


1 oon M 

19031 








UUJ' ID 


192' 


19351 






soPba 


003732 


1936 


19431 






S0P7fl 


00377b 


196B 


19761 






S0P7B 


00H012 


1977 


19841 






STflRT 


000500 


479 
4001 


4891 

48l 


5545 

1 mn 

492 


873 


STBOT = 


CXIQSQO 


5UB1 


n < nil 

013804 


4971 


4972 


49781 




SUB2 


013614 


4973 


49821 






SU63 


013b3b 


4986 


4987 


49931 




SU84 


01364b 


tinnn 

4988 


49971 






SU65 


013bb4 


POO 4 

5001 


5002 


50081 




SUB6 


01 3b 74 


5003 


50121 






SUB7 


013714 


m 1 ^ 

5015 


501b 


m 1 ^ 

5017 


conn i* 

5023i 


SUBI 


012646 


4625 


4b2b 


1 ir nn ^ 

46321 




5UB2 


012656 


Lit 

4b27 


iir nr m 

4b3b« 






5UB3 


012674 


ti r nn 

4b39 


iir im 

4b40 


11^ 111 

4b41 


lit LIT u 

4647* 


TBLl 


006536 


3135 


n 1 nr w 

3136* 


n 4 nT w 

3137# 


n 1 now 

3138* 






3190 


3191 


3192 


3193 






3247* 


3248 






TBL2 


006622 


*^ 1 ^n 

3173 


n 1 nn 

3193t 


nnu ^ 

324j 




TESTl 


012560 


4586 


4587 


4588 


LlCOLi M 


TtSTg 


n 1 *^c^n 

01257Q 


4589 








TESTj 


012606 


Lit on 

4602 


Lit on 

Hb03 


Lit OQm 

4bQ9l 




TPB = 


177566 


4081 


5478* 


5543* 




TOP 

TPS = 


177564 


407i 


5476 


5541 




TSTl 


000554 


500 M 








T5T10 


001114 


682 


t OC 

685 


t QOm 

698 M 




TSTIOO 


005724 


n^oo 

2798 


nooc 

2805 


2825 M 




TSTlOl 


015762 


2827 


nonu 

2834 


28581 




T5T1Q2 


006042 


not O 

2860 


noTQ 

2879 


2899* 




TSTl 03 


006102 


nnn i 

2901 


nooo 

2909 


2929 i 




TSTIOM 


006154 


nnn i 

2931 


2947 


not t_ 

296S- 




TSTlDb 


006230 


c^71 




3003i 




TSTl [to 


rtAt not 

CK)6306 


noo^ 

3007 


none 

3025 


3046 M 




TSTl 07 


ooc_ ncn 

006350 


3048 


nocn 

3053 


30731 




TSTl 1 


001146 


^on 

700 


Ton 

703 


T 1 t M 

716i 




TSTUO 


006412 


3075 


nooo 

3080 


n 1 noM 

3100M 




TCT 111 

TSTl 11 


006454 


n 1 on 

3102 


3107 


31321 




TSTlld 


006540 


n 1 u 1 
31H1 


31/01 






TCT 1 1 ^ 

TSTl 13 


OOt t ^tl 

006624 


n 1 TO 

317*3 


nnoo M 

32081 






TCT 1 1 Li 

TST114 


OAC.^ 1 O 

006710 


nn 1 o 

3210 


nn 1 T 
3217 


32401 




T5T115 




3242 


nnuQ 


32701 




TCT 1 1 f. 

TSTl lb 


00^0*90 

007070 


nn^n 

3272 


nnoLi 

32S4 


33171 




T5T117 


DD7c3c 


aa 1 Q 

3319 


nncQ 
3oS^ 


JJout 




TSTlg 


no 1 nnn 
OUldOO 


718 


Tn 1 

721 


7o4l 




TSTlcu 


UU/MlU 


3382 


nuno 
3H28 


34491 




T5T121 


007552 


3451 


nuoc 

3485 


33u7t 




T5T12c 


noTt nt 

007626 


ncoQ 

3509 


nc 1 o 

3518 


334ci 




TCT 1 

TST123 


007/12 


3554 


35761 






TCT 1 311 

T5T124 


UtlT/bO 


3578 


3584 


3605 i 




TCT 1 3C 




"iu 1 u 


«9DJr • 






TST126 


010104 


3639 


3651 


36711 




TSTl 27 


010146 


3673 


3678 


3699tt 




T5T13 


001234 


736 


741 


7541 




TSTl 30 


010226 


3701 


3715 


37361 





4073 



4090 



4111 



4123 



4226 5537 



3139* 
3211 



3140 
3212* 



11561 3174* 
3213* 3214* 



3175* 3176* 
3215* 3216 



3177* 3178 3189 
3244* 3245* 3246* 



riHlNOEC-ll-DGKAA 11 '04 CPU TEST 
OGKAAA.o'l CROSS REFERENCE TASLE 



TSU4b 

TST147 

TST15 

TST150 

TST151 

TST152 

TST153 

TST154 

TST155 

TSTlSt) 

TST157 

TSTlb 

TSTlbO 

TSTlbl 

TSTlba 

TSTlb3 

TSTlbH 

TSTlbS 

TST17 

TST2 

TST20 

TST21 

TST22 

TST23 

TST24 

TST25 

TST2b 

TST27 

TST3 

TST30 

TST31 

TST32 

TST33 

TST34 

TST35 

TST3b 

TST37 

TST4 

TST40 

TST41 

T5T42 

TST43 



01050b 
OlOSbO 
011124 
011b02 
001300 
OllbSb 
011742 
012032 
012122 
012214 
012332 
012474 
012532 
001334 
012blb 
012704 
013070 
01320b 
013332 
013512 
013552 
013724 
001370 
014072 
014240 
014402 
014552 
014732 
015172 
001424 
000b44 
0014b0 
001520 
00155b 
001bl4 
001b52 
00171b 
001774 
002034 
000700 
002100 
002140 
002210 
0022b0 
002330 
002400 
00245b 
002S3b 
00073b 
002b02 
002b52 
002730 
003012 



M 

3818 
3651 
3384 
4037 
4201 
774i 
4225 
42b5 
4302 
4340 
4377 
4428 
4482 
4559 
77b 
4582 
4b20 
4bb8 
4745 
4808 
48b4 
4932 
49bb 
79b 
5033 
5113 
5182 
5250 
5320 
54551 
81b 
502 
83b 
872 
891 
909 
927 
9b0 
960 
1009 
5b4 
1029 
1049 
1083 
1130 
1177 
1224 
1293 
1339 
583 
1380 
1417 
1455 
1499 



^1 

38441 
3877t 
39321 
40571 
42231 

423b 
428b 
4324 
43bl 
4400 
44bb 
4533 
45&b 

781 
4bC4 
4b42 
4729 
4782 
4848 
491b 
4939 
5018 

801 
508b 
51bb 
5234 
5304 
5377 

821 
535 
841 
87b 
894 
912 
930 
9b5 
984 
1014 
5b8 
1034 
1054 
1101 
1148 
1195 
1242 
1314 
1358 
587 
1393 
1432 
1473 
1519 



riflCYll 27(732) 
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37b3t 
38021 



NID 
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42b3t 
4300 i 
4338« 
43751 
442b« 
4480 » 
4557 « 
4580 « 

7941 
4bl8t 
4bbbl 
47431 
480bi 
48b2M 
49301 
49b4t 
50311 

8141 
Sllli 
5180i 
52481 
53181 
54151 

8341 
5b2t 
870i 
889M 
9071 
925M 
9581 
9781 
994 
10271 
581 • 
10471 
1081M 
1128M 
11751 
12221 
12911 
13371 
13781 
bOOM 
1415M 
14531 
1497i 
15431 



1007» 



w<*kiMn. Pi I 



TSTH5 

TSUb 

TST47 

TSTS 

'STSC 

TS^Sl 

TST53 

TS^St. 
TSTS7 
TSTb 
TSTbO 
• TS'bi 
TS'£>2 
TSTb3 

! TSTbS 

' TSTb7 
TST7 
T5T70 
T5T7I 
TST72 

, TST73 
TST74 
TST7S 
TSVb 
TS''77 
UAIT 
tJATE 
YBR 

mm 

SCPUOP 

SDEVCT 

iD€X€ 

$E^fV 

$ENvn 

lERN : 



0C310O 
X31feM 
X32S6 
]3b 




003bbe 
0C3742 
004022 
0OM102 
0OM142 
0C1Q32 
004202 
004244 

go434C 

004420 
004544 
004f>30 
004744 
005022 
00l0b2 
005106 
00S170 
0052S2 
005306 
005342 
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ll3C 


1 330 
lcd3 


3nuc 


3070 
cU/8 


3 1 1 O 

cl lu 




CtUo 


3UC 1 

c4bl 


3UQU 


3C3C 

cbdb 


U3CC 

4cbb 


U30 1 


U30U 

*1dUT 




ue37 
43<:r^ 


uccn 
4bDU 


UC03 

ibDd 


UCQO 


UC3S 

ibcc 


UC3C 

ibdb 


UC70 

ib/u 




UDD'a 

4'Jod 


4*rJo 


cn3c 
bUdb 


cncn 
bUbU 


cncc 
bUbb 


COQI 
bUDl 


ct3n 
bldU 




Wc 


1 337 


1 3cn 
IdbU 


1 3C3 

Idbd 


1 u3n 
HdU 


337U 
dC/T 


3300 
dC03 




UUQQ 


Mob/ 


U03C 

4'adb 


uoco 


c 1 cn 
bibu 


C330 

bcdU 


C3C3 

bcbd 




t t I'i 
lidd 


UCQQ 


UOt7 

4ob/ 


uoco 


csnn 
bcUU 


C3C3 

bcbd 




ecu 


1 1 on 


C t 1 c 
bilb 












SC./ 


bed 


t noc 
iUob 


UU3 1 

ntdl 


uca3 
Mood 


U037 


uaQ7 

n03r 


UQ3C 

l3db 


CI tD 


3C7a 

cbra 


37 1 U 

Of 14 


uo7n 


uooc 

1303 


cnnn 
buuu 


cotu 




SMHB 


db^i 


'iL.fL. 
dbr b 


37nu 


37un 

Of lU 


or DO 


3007 
ODUr 


30Mq 


TCT 

1 3 1 


C6.7 

bb^ 


bbb 


07C 

o/b 


3nu7 


cl Ic 


31 03 
Cl3d 


330C 

CdU9 




cobs 


dUcd 


3n3U 

dUcM 


3C 1 7 

dbl ( 


3CC3 
db9d 


3770 
dr ro 


d^Dl 


TCTQ 


snon 
cUoU 


3 1 UC 

ei4b 


3t 1 1 

clbl 


2237 


33Ct 

ccbl 


33C3 
Cdbd 


Cdb/ 






CCU7 












nvTC" 


^dS 


^db 












. triHoL 


1 
1 


300 
d33 












FNri 


CCC 1 

bbbi 














. triut 


U 1 7 


U 1 o 


uuo 

IMO 


C 1 u 

blT 
oiu 


C33 

bed 


C3U 

bd" 


CUU 

9nT 




7cn 
'bu 


77n 


7Qn 


OdU 


oco 

OoU 


OOC 
009 




lubd 


I na7 

iXJrif 


1 t 1 t 
1111 


1 1 uu 
1 11t 


t t CO 

llbb 


t 1 0 1 
ll3l 


I 30C 
lCU9 




I^Ud 


I U3Q 
i~CO 


1 UU3 
l~nc 


l~DO 


11403 


ten 

19iO 


i9e3 




1 'SC 


t 77 1 
it 1 I 


1 one 

10U3 


1 033 

lOCd 


t DU3 

io~c 


1093 


< 003 

a030 






3 1 3L 

clcb 


3 t C7 

clb/ 


3I7C 

cl/b 


330L 

ccue 


3317 
CCl r 


33U0 




cicc 


3U33 

C^dC 


c^bo 


3U7C> 


3cno 
csuo 


C9ID 


9ccn 

C99U 




37 IC 
Crib 


37SU 


373U 

Cf dT 


37UC> 
ti/nb 


37C7 


Cr OD 


90 m 




JUCJ 


dud" 


dUbc 


dU03 


31 IC 
dl ID 


dl9i 


3100 






3U3a 

dndO 


d~DD 


3UQn 

dlOU 


d~33 


d9CO 


3(;(;u 

090~ 




177Q 


dr OD 


30 1 7 
dOlr 


3030 

does 


30Ct 

dODi 


30QU 

dO™ 


30M7 

03 ir 






u t nu 


U t 33 
nlcd 


utut 

TlTl 




m7C 

~1 r 9 


mot 






U30U 


uu t n 


UUUU 


UUCO 


UU7C 
^Tr O 


UUQQ 




UC>D3 

ibod 


UCQ7 


U7t I 
1/11 


U733 
1/ Cd 


U73Q 
Tr d3 


U7Ct 
Tr Ol 


U77C. 
r O 






49S2 


4997 


5012 


5027 


5050 


50b5 




5229 


5244 


52b7 


5282 


5296 


5314 


5337 


.EVEN 


424 


5'- 












.IF 


415 


41/ 


4Hb 


448 


511 


515 


523 




703 


721 


741 


7b7 


781 


801 


821 




1014 


1034 


1054 


1088 


1097 


1101 


1135 
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U3I C 

idlb 


u33n 
IddU 


U3U 1 
IdMl 


Mobd 


U3C7 

Idb/ 


U3Q 1 




UU3Q 


4539 


4572 


4595 


4blO 


4fe2l 


4b33 


4648 




U773 


U7QO 

1/88 


uono 


U033 

IBcc 


UQ30 
lOdB 


UQCU 


UQCC 

IBbs 


18/ ' 


4979 


4994 


5009 


5024 


5034 


5047 






519b 


5211 


522b 


5240 


5251 


S2b4 


m 


l?93 


cu3n 
b4cU 


CU3 1 

b4cl 


CU33 

b4cc 


CU33 
94Cd 


CU3u 


CU3C 

b4cb 


CU30 

b4c3 


CU33 

94 dc 


5458 


5475 


5480 


5489 


5533 


553b 


5537 


5540 


2b79 
















983 


1012 


3275 


3323 


33Bb 


3454 


3513 


35H9 


2143 


2159 


2191 


2235 


2259 


2303 


2351 


23b5 


u3i a 

MdlT 


U3U3 

Idle 


>i3CC 

Idbb 


U370 
Id/3 


U30U 
1d3l 


uuc t 
Hibl 


uuou 


uc 1 3 

Iblc 


4723 


4747 


47b2 


477b 


4810 


4842 


4881 


4912 


5145 


5184 


5214 


52b7 


5282 


5322 


5338 


5353 


333b 


3354 


3421 


3453 


3481 


3512 


3580 


4445 


C3Q7 
bC3/ 


C370 

bd/U 














5013 


511b 


51b0 


5200 


5230 


5297 


5370 




3003 
dOOC 


U(.9U 
IOC" 


UC3Q 
~bdB 












2350 


2380 


2381 


2410 


2422 


2453 


249b 


2538 


4107 


4585 


4b01 












9a7C 
C3/b 


CU7C 

bi/b 


CCUt 

bbil 












C77 

9r f 


CQC 

b3b 


C ! c 

bib 


C33 

bdd 


C7C 

b/b 


cou 

b3T 


71 9 

/ Ic 


730 
r dU 


003 

3Ud 


Q9t 

3Cl 


030 
3d3 


Q7U 
3r "1 


003 
33d 


1 003 

lUUd 


1 093 

lUCd 


1 0U3 

lUld 


t 330 
Icdb 


1 9C9 

Icbc 


I 303 
IdUd 


! 3 1 3 

Idld 


I 393 
IdCd 


I 3CO 

idbu 


1 3CO 
IdbB 


1 300 

ld3U 


t CCO 

ibbu 


1 C77 

lb/ / 


t coo 

IbUB 


1 C9U 

ibci 


I CC 1 

ibbl 


t CCO 

ibb3 


1 703 

1 /Ud 


1710 
Ir IB 


t ono 
I3U0 


1Q3C 

I3d9 


1 QUO 


1 Q7t 
l3r D 


t QQO 
l303 


901 u 

CUU 


9090 
CUcB 


90C1 
CUDl 


99CO 
CC90 


997U 
CC/T 


99ac 

CCD9 


93 1 0 

CdlO 


9390 
CdC3 


93CC 

Cd09 


9300 

CdOU 


9301 

Cd3i 


3CCO 

zbou 


C9or 


9C.1 U 
CDH 


91.30 
Cbd3 


9CC9 
Cb9C 


9CC3 
CDDd 


9C70 
CDr B 


CD iU 


9au3 
ccrtd 


9077 
CO/ / 


9000 
CO08 


90 to 

C3lB 


90UC 
C3l9 


9acc 

C39b 


90QC 
C3Bb 


9QQC 
C3^ 


399C 

dccb 


39CO 
dc98 


3900 
dCOO 


33nu 

ddUl 


33 3C 
dddb 


33C I 
ddbl 


33C0 
ddb3 


3uni 

dIUl 


3cau 

db3T 


3I.9U 

dec~ 


3CC0 
dD9U 


dDDU 


door 


371 U 
dr n 


379U 
Or C~ 


Or 91 


395b 


3970 


3982 


3991 


4004 


4017 


4031 


404b 


H211 


4235 


4245 


4280 


429b 


4318 


4334 


435b 


UCt 3 

4blc 


UC9C 

ibcb 


UCU3 


UC7C 

*ib/b 


ucoo 
ib3B 


uc t u 
iblT 


" nbdD 


~D9i 


U7a9 


UQ9C 

locb 


UQU t 


uoco 

~B9B 


uooo 

~DBU 


uooc 

1039 


U01 1 

~31 1 


~3CD 


9UOw 


5n9Ei 


5130 


5145 

W A IW 


5159 


517b 


5199 


5214 


5353 


53b8 


5387 


5451 


5492 








531 


535 


5b8 


587 


bOb 


b24 


bb7 


b85 


841 


87b 


894 


912 


930 


9b5 


984 


994 


1144 


1148 


1182 


1191 


1195 


1229 


1238 


1242 





11 


34 CPL 'EST 




^ACYll 


2"' (732) 


Qb-OCl 


11 


tROSS 


REFERENCE 


ihBwE 


— PERMANENT SYMBOLS 


lcS5 


130 J 


1305 


1313 


1314 


1342 


1350 


• i_ir o 

1468 


1473 


1505 


1513 


1519 


1552 


1560 


1 ' 03 


1703 


i/44 


1 ^bc 


1761 


1797 


1805 


1935 


1938 


1 or o 

1968 


197b 


1979 


2006 


2014 


2cCS 


ccUB 


2c40 


cc4'i 


2250 


2258 


2265 


CJoU 


c3oc 


C41 J 


c4dc 


2423 


2456 


2465 


c6U5 


cb31 


c639 


Li Li 

c644 


2652 


2655 


2663 


2734 


c738 


c/4b 


37UQ 


2777 


2805 


2834 


2S85 


298b 


3015 


3023 


3025 


3053 


5080 


3x7 


JJJb 


JJ4c 


JJbl 


3359 


3392 


3401 


3518 


3554 


3584 


1 Li 

3614 


3642 


3650 


3651 


3809 


3817 


3818 


3851 


3884 


3939 


3947 


3996 


4004 


Linno 
4009 


Lin 1 7 
4017 


4023 


4031 


4037 


4159 


Li 1 t-C. 

41bb 


Li 1 7C 

41 /b 


U 1 OO 

41ac 


4191 


4201 


4232 


4jb6 


Li "SC. 1 

4jbl 


LiOOC 

4job 


Li^QLi 
4j'J4 


4400 


4435 


4444 




45jo 


4bbb 


45d*J 


4598 


4604 


4627 


Li "T t Li 

4714 


472J 


4724 


475c 


4761 


4767 


4776 


4886 


48*35 


Lion^ 


UQ 1 1 

4*311 


4916 


4939 


4973 


5056 


bUbb 


cn"7 1 
5071 


cnon 
5080 


5086 


5121 


5130 


1 Li 

5cl4 


bccU 


5cc9 


5cj4 


5258 


5267 


5273 


I* ICQ 

5359 


5368 


5377 


5448 


5488 






H17 


U 1 Q 

414 


511 


coo 
5c3 


531 


535 


544 


£- 1 ^ 


67b 


bob 


b'34 


703 


712 


721 


05 1 

ocl 


830 


OLi 1 

o41 


ocn 
obu 


876 


885 


894 


993 


994 


1 nno 
1003 


1 n 1 Li 
1D14 


1023 


1034 


1043 


1191 


1195 


1 3nc 
lc05 


1 OOQ 

lc38 


1242 


1252 


1303 


1403 


1428 


143c 


1 LiLiO 

144c 


1468 


1473 


1483 


1624 


1651 


1 ceo 

1659 


lbb9 


1703 


1708 


1718 


1859 


1893 


1BS8 


1 ono 
1908 


1935 


1938 


1948 


cUdJ 


c093 


^ t t c 
cllb 


o\ oc, 
clcb 


2157 


2165 


2175 


2318 


2320 


2329 


c365 


2380 


2382 


2391 


cola 


2550 


c551 


seen 
dbbU 


2578 


2587 


2605 


c7g4 


c7J4 


37UC 

Cr4b 


C^4o 


2757 


2777 


2786 


c91B 


c945 


c947 


oocc 
c9bb 


2985 


2986 


2995 


31 16 


1 Li t 

3141 


3151 


•51 7Q 

317"3 


3189 


3217 


3226 


3369 


3401 


Oil 1 o 

3418 


34c8 


3438 


3466 


3480 


"St 1 Li 

3614 


3bc4 


3650 


dbbl 


3660 


3678 


3687 


3817 


3818 


oo^o 
38c8 


OOC 1 

38b I 


3861 


3884 


3894 


4037 


404fa 


Lino 1 
4081 


u t nu 
4104 


4123 


4141 


4159 


4d86 


Li^QC 

42"3b 


Li^ 1 O 

4318 


uooii 
43c4 


4334 


4356 


4361 


LI LI OO 


lie f 3 

4blc 


4bcb 


ucoo 
4bJ3 


4543 


4566 


4576 


H711 


4723 


U70Q 
4/'c"3 




4761 


4776 


4782 


4916 


49c6 


UO'iQ 


H'34'3 


4982 


4997 


5012 


C 1 Lie 

5145 


5159 


bibb 


k^l 7C 

bi7b 


5199 


5214 


5229 


5J5J 


5368 


M77 

5377 


5387 


5448 


5488 




r 1 1 
bll 


515 


5c3 


COi 

boi 


535 


568 


587 


TO 1 

781 


on 1 
801 


03 1 

8cl 


□U 1 

841 


876 


894 


912 


1097 


lint 
1101 


1135 


1144 


1148 


1182 


1191 


1 O 1 u 

1 Jl4 


1 J4c 


1 JbU 


1 jbD 


1382 


1390 


1393 


1514 


1 ceo 
155c 


1 ccn 
IbbU 


Ibbr 


1600 


1608 


1614 


1/bl 




1 anc 
loUb 


ioz*3 


1834 


1842 


1849 


197*3 


c006 


on 1 u 
c014 


3n tto 
cOlo 


2051 


2083 


2116 


cc5u 


ccbo 


ccbb 


CC/4 


2276 


2309 


2318 










2499 


2508 


2509 


2652 


2655 


2663 


2670 


2678 


2681 


2707 


2777 


2605 


2834 


2869 


2877 


2879 


2909 



Nil 
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1 *5CC 

1 Jbb 


1 "303 
1 JDC 


1 "300 

137U 


1 10*3 


1 u3n 


1 U90 
HCO 


1 Ul3 
lUc 


1 utn 


1 CC7 

Ibb/' 


1 cm 
IbUu 


1 cno 
IbUo 


Ibil 




1 CC 1 

Ibbl 


1 CCQ 

ibb^ 


1 CQC 

Ib^b 


ion 


1 Q'3U 


1 QU3 

J o^c 


1 QUO 


1 QQC 
iD03 


1 00*3 


1 QQQ 


nc/ 


on 1 c 
cUlb 


cObl 


OnQ'3 

cud3 


3 1 1 C 

cllb 


3 1 UQ 

cUd 


3IC7 


3 1 CC 

clbb 


3 1 Q7 

ClTr 


337U 
CCf'i 


cc^b 


3'3na 


3'3 1 Q 

cJlo 


3T3n 

c JcU 


co3b 


31CC 

cobs 


317 1 
C3r 1 






CsUo 


3CnQ 
CSU^ 


3CU 1 
C3"l 


C33U 


3CC1 
C331 


3C7Q 
C3r S 


cb/U 


3C7Q 

cb/D 


3L.Q 1 

cbol 


3707 
C' Ur 


97 1 C 
Cr 13 


971 C 

cf lb 


379U 

Cf ci 


979C 
Cr Cb 


OOLO 

cBbT 


3Q77 

Oil I 


3D7Q 




9Q17 


9QUC 


9QU7 
Cllr 


3077 


o 1 n7 
310^ 


3 1 U 1 

3111 


0 1 7Q 


00 \ 7 


'33Ua 

3c1*3 


"3370 
XI ^ 


13C P 
OCbO 


OC*34 


'3uriQ 


0)A \ Q 


'5U9Q 






'5U71 


luon 
o~ou 


0~09 


'^£.70 


Jr UD 


171 U 


17 1C 
Or 13 


17U9 


1770 
or ' U 


1770 

or ro 


1770 


JT1H 




J^DC 


J~f u 


'307U 


1009 


10P1 
o~oo 


1001 
O^Tl 


UPQ 1 




u 1 nu 


U 1 1 u 


U 1 3*3 


U1 19 
~loC 


U 1 U 1 
TlTl 


u 1 cn 

"13U 


nCJD 


14P7 1 
TC' 1 


u?Rn 

~CDU 


UPQt. 




411 R 
~01D 


U19U 

~oc > 


U1U7 
~0~r 


4451 


4460 


4466 


4489 


4498 


4503 


4512 


4517 


4636 


4642 


4674 


4683 


4688 


4697 


4702 


4711 


U7Q0 
DC 


UP1 c 




UQ^P 
IDJC 


UQU 1 


UQUQ 


U07 1 
nor 1 


uoon 




UQOO 


UQQ7 


3UUJ 


cn 1 3 
bUic 


cn 1 Q 
bulo 


cnu 1 

3UT1 


cncp 
bUbu 


bijb 


C 1 UC 




313^ 


c 1 cc 
3ibb 


CI on 
3l^u 


CI QQ 
311^ 


C3nc 

3CU3 


SCDC 


C9Q7 
SCDr 




3JUn 


d9Q 
3JCO 


C117 
300r 


C1UU 
3on~ 


C1C1 
3030 


CCD 

bbo 


C77 


CP7 


3^b 


cnc 
bUb 


C1C 
bl3 


C9U 

bci 


C11 

boo 


for\ 


7U 1 




7t.7 

fat 


701 


7on 


on 1 

BUI 


0 1 n 

OiU 




Qt 0 


Q3 1 
^ci 


^JU 




OCC 
^D3 


Q7U 


OOU 


t ncu 
lUbT 


t nf3 


I nQ7 


1 1 n 1 
1 iUi 


till 
1111 


1 1 UU 
ll^T 


1 1 UQ 

1 Ho 


1 1 CO 
1 130 


1 "31 "3 

X Ji J 


t "StU 
i Ji" 


1 JCJ 


1 icn 

iJ3U 


1 1CQ 
1J3D 


1 ICO 

loos 


1 ion 

lO^U 


1 101 
1010 


ibi J 


t C 1 Q 


t C3Q 


1 ccn 

i3bU 


1 CC7 
13br 


1C77 
13' f 


1 cno 

IbUD 


1 C 1 u 
1D1~ 


1 7C? 
i'SC 




1771 


tone 

iOU3 


1 01 
lOlJ 


1091 
loco 


\ 0U9 
io~c 


1 040 
io~~ 




1 Q7Q 


1 QQQ 


3n 1 u 

CUH 


3niQ 
CUlO 


9090 
CUcD 


9nc 1 

CU31 


9nfci 
cuoi 


ccuo 


ccuo 


9917 


P9UQ 
CC~T 


CC30 


9974 

CCr ^ 


997P. 
CCr D 


990^ 

CC03 


CMCC 


C"CJ 


CtJC 


3UC.C 

cib3 


9UC7 

c"bf 


9U7(> 

CTf b 


9cno 

C3UO 


9cno 

C3U1 


3C. 1 U 

cbi~ 


CDJ^ 


9tC9 
Cb9C 


CbDJ 


CD( □ 


9(^01 
cool 


CD~U 


cr 13 


ctAJs 


?atu 

COi~ 


90 "^U 


90^ 


9077 
COf 1 


9070 
CDr ? 


9000 
cooo 


9ono 

C1U1 


JUcJ 


JUCs 


dUJT 


JU9<3 


JUDC 


inon 

dUDU 


moo 
ouo? 


OiUr 


"a sua 


Jcso 


'3900 
JCOO 


190U 


JJU~ 


111C. 


0091 


IICO 
0091 








J3CO 


J33~ 


1CCU 
09D~ 


mou 

090 • 


1^04 

03~~ 


Q7I U 


17 1C 


'379U 


'37U9 


Jr 31 


1770 
Or rO 


1770 
Or r T 


1700 

Or OO 




J^sb 


"3070 
J^r U 


'5009 


"3001 


unnu 
~uu~ 


unt7 

~U1 r 


unii 
~uoi 


4175 


4191 


4201 


4211 


4232 


4236 


4245 


4280 


4371 


4394 


4400 


4410 


4444 


4460 


4466 


4476 


UCQQ 


"OUT 




~D>90 


U(>U9 


4(>Ct 

<D_1 


~DOO 


lO jr 


U7Q3 


IOCS 


uou t 


UOUB 


UOQO 


uoon 
~oou 


UOQC 


401 1 




SUCr 


cncn 

9U9U 


3UD3 


(inon 

9UOU 


9UOD 


9U^D 


5130 

910U 


SCOT 




C9C.7 
9CDr 


C9Q9 

9COC 


9C~D 


9dU~ 


53m 


5337 


DUD 


C>9U 


DDr 


DD9 


7m 

' UO 


791 


741 


767 




^D9 


OOU 


OOU 


intu 

1U1~ 


AUO ■ 










ICdO 


1 949 

iC~C 


IC w3 


1303 

lOUO 


1 wUw 


1313 

1 w X w 
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